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COMMENTS: NOTE ANY POTENTIAL HAZARDS OR MALFUNCTIONS TO SUPERVISOR IMMEDIATELY IN WRITING. 
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—. ANALYSIS REPORT OF 
TROUBLE CALLS FOR SPECIFIC PM NUMBERS 


ap MNO NOMENCLATURE _____REQ.DATE COMP.DATE PROD.NO__MP.NO_SHO MANHRS____c( 
T PROBLEM 


eee Ree BROT EO FT BDO mM ODED EMO BDOE Eww En wwe ew wre mew wwe weer Be ew wren we wweew ae wwe naa ee 


F eieteed ted ee ee ed 
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ee ee 


= OOS1Ot > ee ee ee tee ee TO eee 
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Gp 
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@ PUMP NEEDS OIL ae. 
rue Mate ag Fee sae tn Sein easy oA we Raa 
FURNACE 4/ 4/89 4/14/89 89049985 919011 47E 13.0 269. 
y CHCK ELEMENTS ON DEFUSION PUMP 


FURNACE 13% _87 9789 7 7 69050276 91291 43M i) rr 
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nee 
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= pe a ne ee NTR 


NE 


8/17/89 
. PAGE 3 
a ca aa a —~ “sNALESIS “REPORT OF 
TROUBLE CALLS FOR SPECIFIC PM NUMBERS 
_PM.NO NOMENCLATURE. —s_—OoRE@. DATE COMP.DATE PROD.NO MP.NO_ SHOP MNHRS = __C 
f PROBLEM 
@05737 FURNACE sy3 127 9/787 12710787 87120268 @ 43M 6.8 12 
00 EPLACE HYDRAUL JACKET ON LOADING CART fe 
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LY 
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_@ RUFFING Pt I 
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se 
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ANALYSIS REPORT OF 
TROUBLE CALLS FOR SPECIFIC PM NUMBERS 


_PM.NO___ NOMENCLATURE  __——~—-_—~REQ. DATE COMP.DATE PROD.NO_MP.NO SHOP MANHRS  _—_( 
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99 DRAIN AND REFILL DEFUSION PUMP 
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eeage tees beh ee : : 
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“FUR TACE ~ CVS 1713787 1/14787 87019287 «AE OE 
_@@ GAGE READING INCORRECT/BAD THERMO CUPPLER 7 
> 
“77 ~~" FURNACE ~ G2 1/21/87 «1/22/87 87810522 @ 43E 6.0 12¢ 
6® CONTROL INST. INOP) oh = 2. ; : sen aa 
uo 
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AOE EEE Bee e CONT EDT RORLEM wae ae Z 
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ALSO MECHANIC oY eee Fe ae ee | ee 
PE ORE UN DER USS LON UME oF eg su Se he et ee om a Da ea te 
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_% CHECK FOR AIR LEAK ON ARGON AND NITROGEN SUPPLY __ 
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ee dee ee el 
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_00 REWIND THE MOTOR Hoe ap es Ja = 
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PM.NO NOMENCLATURE = __REQ.DATE COMP.DATE PROD.NO MP.NO SHOP MANHRS 
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C31 
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wa 591045: ae 
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DEPARTMENT CF THE AIR FORCE 
HEADQUARTERS OGDEN AIR LOGISTICS CENTER (AFLC) 
HILL AIR FORCE BASE, UTAH 84056-5149 


THIS I THE FORM VSEO 70 s7hleT PREVENTIVE FTAINTENMAMCE 


anor MADP 


suwecr GOl1 Input Policy 


ro | «OMA 
1. The Analysis Section (MADP), was established to determine the preventive 
maintenance actions to be complied with and the frequency to be accomplisned 
on all industrial plant equipment within the Directorate of Maintenance. 
2. Please list the following information on the item your letter addressed as 
well as providing MADP with technical data, operator or maintenance manuals, 
electrical & hydraulic schematics, etc. For the equipment considered. 
DATE: 
PM NO.: If applicable 
LOCATION: &, 
PHONE NO.: 
TECH DATA: 
SERTAL NO.: 
MODEL NO.: 
EQUIPMENT MANUFACTURE: 
PROD SEC/RCC: 
STOCK NO.: 
NOUN: 
EQUIPMENT PRICE: 


CUSTOMER ACCOUNT NO.: 


SUPERVISORS NAME: 


AFLE - Lifdina of the Acrotwace Seam 


ele oeig: | me ware wn eee = ne rary -- 


| 

| IW UMMC TO PAT COFFEY WE INELOR MED MME 

| TWAT THE PLASIMM TORLH I WELDWWE HAS THE 
ABILITY TO CUT UDER WATER G/TH TNL CORRECT 

| CUSTMWC NEAD. THE ADUMUTHEE OF THIS IS THAT TAR 

| ETAL Wik WOT LWBRP AMD THEY LAM LUT TO 


| ENTER TOLERAWCES. TMS WIUEW MEAS LOWER 
TIRCKIWNWG COST. 


TALVING TO PAIRICE BEE SYEY EF FOOL OUT THAT G/BEN THEY 
WENT TO THE GEML TYPE OF TORCH. THEP COULD OULY 
USE SOW OF WHAT CAME We THE B REST WAS 
GARBAGE. ZIT TAKES THEM hS HRS TO REPLACE THE 
WM/T, THE PEOPLE OW THE FLOOR LORINTAW THE/R 
GAW TORCHES, MOTE THE PARTS ARE FECT LM THE 1C. 

* THERE ISA TRG QONLL THE WELDER STATIVE THAT 


PREGEIVIIVE (HRIWTRUCE IM WO LOMGER REQUIRED. 
Z7 IS SIGLMED BY THN OBRINM, 


THEY ALSO FELT THAT THE (IAC HWES WED TO HAVE THE 
| BRCK PRWELS Mit REMQUED AND HAVE THE DOIT BLOWd 
| 07, THIS WOULD PROBABLY EXTEND THE LIFE OF THE 
| MORCHIWE, 


: 


_ eens tenes nae eo cms ee ee 


OU THE WELDERS THERE IS A THE THAT SAVE 
WO RIL REQUIRED L715 MRTED 12 OF OV 1974 
| AWD SEWED BY T/I08RIM = GOOF TNE FORMS 
AWD PAP IS GONE FO GET PAN PUP BC 


Lh THET 


| 
| 
: 
' 
t 
| 
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40ST OF GENERIC TORCH UERSEY NAME BRAVD TORCH 
The VORCWS ARE CNANMCED EVELY bWEEKS S2:6+ BZ 7/76 
VENI. 


THERE ARE 12 WELDING IMACHINGS (12 20NCH)CB7 THES /Vbbs 109-7 VE 


THE GEWERIC TORCH COST 23,42 PEL TORLY. 
NWAINE BRAND TORCH COST E467 Pee ToleClH 


: THE NAMIE BRAUD LAST TWICE AS LOWE ALTWE GEWEELC 


| 
LTE LZIC 2 WECHET I # 67.24 C057 OF 2 CEVERIG TORCHES 
| WRA« 14 WAM BERWVO TIBCA 

| 6%27 FOL THE TORCHES # LUSULATION — cosr 


CAE ALSHIVOL)* LE.08 


62727 REWERIC 7OIRCH 
£6.08 LZUSULAT OW) _C FOR TUST { ‘7ORBR 


| 
1324/6 
$4167 MAINE BRAMD TORLW ANLTS LUST CAUCELS 70 OTWE L TORCH LYST. 


DEE, C 


| 
le77y7 Kemer ser732 OED 


4//TN THE AINE BRAM YOU WOULD COLVY HAVE 77 CHAWVEC 
THEM % AS JAUCH AE CEWERIC 


(POET, IFINHEI *4YOIY,72, 


) 
| 
| WE THIRD OF THE GENERIC TUREKS ON NO GOOD. 
CBRL2I 66.02 J « £00.92, THE MUST BE INSTALLEDTO SEE 
ZF THE ARE 6O0D Ole WOT 
0 Lib TIDES NO RMACHWESI*® JOS TORCHES OED / PEAR 
CHO3)43 2 39 BAD TORCHES, 7 6E LEAR 
CBVICSOOVE PTYIY,LS 


YOVY.72 
24/428 
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FOR MMCES 


LIHEM lite GET A TNZCAP 00 A SURGE LYE HAVE 70 FUN 
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SECTION III 
NAME: STAMP NUMBER: 
TOR QUALIFICATIONS STANDARD i 
NOTE: Use Section IV, Job Qualification Standard Training Summary : 
H for comments. H 


ee ee ene rm a eee ee ne ee Me ee a ry ee ee ae meh ee ee ne a ee me ee ne mm mt et me me me me ne ce me ee ee ce eee me ae ee ee ee et ee te ee ws OS Mee ee, Oe mt Gem er ce oe ne eee oe ee 


Beamale 


TASK PR DATE DATE CERT DECERT 
NMBR TASK SPECIFIC AND STUDY REFERENCES CD START COMPLT DATE DATE 
OooOLadgd RAM UF MOLDS FOR CASTINGS Sc 091188 
goOoO2Oa FOUR CASTINGS OF ALLUMINUM Be 091188 
OOO300 POUR CASTINGS OF BRONZE Sc 0911988 
oogd4gao FOUR CASTINGS OF KIRKSITE Se 091168 
oo0s00 FOUR LEAD ON COPPER ANNODES Sc 091188 
000600 POUR LEAD Sc 091188 

( 
Supervisor Employee 
Signature STOMACURC no) ee 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


> 


06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 


SECTION III 
NAME: STAMP NUMBER: 
SECTION IV A. JOB QUALIFICATION STANDARD TRAINING SUMMARY H 


ee ee ee re ee cee ee ne ee ee ae ee ee re ee eee ee mee ee en ms ee ee ee er ee ae ne ee ee cet ere Se ee ee Oe et ae ee oe cae ee Oe ee a ey OE oe ae ee eee ee re ee ae 


ee ee a a en en en ae ee ee ae ae ee ae a 2 a a i a a i a a eee 
SHSrtrrrTmMBSTstReR SST TPT SSS SRS SVS SS SSS SSS SS STH SVS SS SSS SHS SSS SSS SSS SS SS SS SSS SSS TTS SSS STs 


Supervisor Employee 
Signature Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 >) 


SECTION IT! 
NAME: STAMP NUMBER: 
SECTION IV B. JOB ‘3UALIFICATION STANDARD TRAINING SUMMARY ! 


ee er ee ee ce eee ne ee me me ee rene a wee nee te re en ne me ee ee es em eo re ee ee me ree re ate ee Oe eee as wee nee cee er re es wee me we eS ee ee we me eet ee en ee a es 


Supervisor Employee 
Signature Signature 


en me ee ee ee ee we a eee ee ne ee ee se ee ee ee ee 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/04/89 ( THIS FORM I8 SUBJECT TO THE PRIVACY ACT OF 1974 ) 


me eee ree eee ewe ee wee ae a en ee ee ree ee ee me ae ee re ae en ee ae re ere ne ee Sine meee Oe ee Oe ee ae ene me ee ew ee See Oe ee ce ae ee ee em me cee ae es a Oa ea re eae ame Gm OED AEE SE. ne OD See St SE RD Oe ee en 


OCCUPATIONAL SERIES 


: JOB QUALIFICATION STANDARD ' 3707-11 
| SECTION I EMPLOYEE IDENTIFICATION AND SUPERVISOR CERTIFICATION 
1 Ae EMPLOYEE IDENTIFICATION 


ee ee em me me ee ei ee cee ees re em ee ee ee ee re re ee ee ae ee et ee et se ee ee De ee ee re ee ee re a re ee ee fe ee ee eee wee ee te Oe ere eee cates Se ee cee Oe ee Oe ae OD an oe ee ee = 


' PRINTED NAME (LAST. FIRST, MI) OFFICE SYMROL : STAMF NUMBER/ 
H EMPLOYEE NUMBER 


MANF'WW 
i Be SUFERVISGR CERTIFICATION 
STAMF WRITTEN OFFICE DATE 
FRINTED NAME (LAST, FIRST, MI) NUMBER INITIALS SYMBOL DDMMYY 


MANF'WW 071188 


COMFUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 > 
NAME: STAMP NUMBER: 
' SECTION II JQB KNOWLEDGE TRAINING 


Te ee ee me eee ee are ee ere mre me ee nee ee ee ee ee ee ee ee ee ee me ee ee a ee ee mee es eee See me ee tn an me Se em OUD See we CO See OD Sime Sone Oe CD RD Sree ee One SU OD Se Se etd ee cane SOY ee ne tee ee ee 


A. GENERAL CORE TRAINING (Required of all employees in MA who produce a 
H certified product or service. May include additional courses required 
' by Division. 


es ee cee ce ee ae ee ee ee ee ee re eee ee ee ee ee ee oe ee eee ne ee eee mee mee oe ne re ee ce ee ie ete Se ee in me we me ey ee cote emt rm ee ae Se ee en See ee cee ee ere ete ee mee eee ee ee 


COURSE NUMBER COURSE TITLE DATE COMPLETED 
MA-664 FAC ORIENTATION 290788 
MA-107 MAINTENANCE ORIENTATION CORE 5 
MA-479 ELECTROSTATIC DISCHARGE AWARENESS (ESD) 230987 
MA-737 Q@P4 ORIENTATION 141288 
MA-700 HAZARDOUS COMMUNICATION 
Supervisor Employee 


Signature Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


= ea eee 


06/06/89 ( THIS FORM Is SUBJECT TO THE PRIVACY ACT OF 1974 ) 
NAME: STAMP NUMBER: 


em mee mee eee ae ee in ee ee ree ee ee ae te ce rem cre ae re ee ee ee wee mee me wee wee wr re me me ee te ee rs re ee ee we we ee ee ee wen ee oe ee re re we ee re cee ee en, ee ee ee oe SO ee wee ee ee re ee ee ee 


ee ee tm ee ee eee ee et ee cee Se Te ne ree eh mee ee ae come es ee ares eee Om ote ee ee Sree eee come Sm Oem eee em ee ees me ny eee ew ee Oe ae cee ee ee me ee ie cee were wn et Se ee me a ee See cee te nw ti ee ee ee 


@. SKILL CORE TRAINING (Required of all empioyees in the occupational H 
i series identified in Section I.) : 


A a rm ee a ee im me ee et ee ee ee ree meee ate en wre ne eee ee we ee Om eat eee ee Oe ems me ee re Seem meee em coe we ee eee ne ee ee re ae ere mee ee ce re ee a ee ce ee ee ee re ee ee ee ee ee oe 


COURSE NUMBER COURSE TITLE DATE COMPLETED 
MA-045 BLUEPRINT READING 

Min Lié GENERAL MATH 

MA~-22 7.0. FAMILIARIZATION 

MA-132 HAZARDOUS CHEMICAL HANDLING SAFETY 
MA-135 COMMON HAND TOOLS 

MA-137 MECHANICAL MEASURING TOOLS II 
MA-160 GRINDING TECHNOLOGY 

MA-171 MAINTENANCE SHOP SAFETY 

MA-S21 CORROSION CONTROL FAMILIARIZATION 
Supervisor Employee 


Signature Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM I8 SUBJECT TO THE PRIVACY ACT OF 1974 ) 
NAME: STAMP NUMBER? 


Ae eee ne et ee ie ne mie nee re ns ce ce in Se ee ee et OO ere eee mene eth ee ee ee me ee oe ee core cee We Oe ne em cee rm eee wee me me ae ee ee es mre ne he ee ey ee cn ee ee ee we ee nen we es ee ee 


~. TASK KNOWLEDGE TRAINING (Required to perform tasks assigned to an H 
H individual employee. Courses which apply to employee will be checked ' 
H unless all tasks listed in section III apply) 


Na ee ee 


COURSE NUMBER COURSE TITLE APPLIES DATE COMPLTD 
JQT SELECTION/USE OF TECHNICAL MANUALS Y 
JQT READ & INTERPRET BLUEFRINT/DRAWINGS ¥ 
JQT PRACTICE SUPPLY DISCIPLINE Y 081188 
JOT FRACTICE TOOL CONTROL Y 081188 
JQT USE OF FRECISION MEASURING EQUIF MENT Y 081188 
JQT USE & SAFETY OF MONO-RAIL HOIST Y 081188 
JQT USE & SAFETY OF LIFTING DEVICES Y 081188 
JOT USE & SAFETY OF VAPOR DEGREASER Y 081188 
JQT USE & SAFETY OF GRIT BLASTER Y 081188 
JQT USE & SAFETY OF KRELT/DISC SANDER Y 081188 
JQT USE & SAFETY OF FEDISTAL GRINDER Y 081188 
JQT USE & SAFETY OF DRILL FRESS Y 081188 
JQT USE & SAFETY OF ROTATING EQUIPMENT Y 081188 
JQT USE & SAFETY ARC SPRAY EQUIF MENT Y 081188 
JQT USE & SAFETY OF OXY-ACETLYNE FEQUIPMEN Y 081188 
JOT USE & SAFETY OF FLASMA SFRAY EQUIFMEN Y 081188 
JQr USE & SAFETY OF LATHES Y 081188 

VT USE & SAFETY OF ARC WELDER Y 

- tNOWLEDGE OF WORF CONTROL DOCUMENTS Y 081188 

eT MATERIAL HANDLING & FROCEDURES Y 081188 
JQT USE OF FERSONAL SAFETY EQUIF'MENT Y 081188 
JOT THEORY & PRICIPLES OF METALLING Y 081188 
JQT USE & SAFETY OF FIN SFOT WELDING EQUI 
JOT USE & SAFETY OF HAND HELD GRINDERS 
Supervisor Employee 


Signature Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


ee 


06/06/89 ( THIS FORM 18 SUBJECT TO THE PRIVACY ACT OF 1974 ) 
SECTION III 
NAME : STAMP NUMBER: 
1OB QUALIFICATIONS STANDARD ' 
NOTE: Use Section IV, Job Qualification Standard Training Summary ' 
i for comments. : 


ee ee ee ee ee re i ee rn ee re ee me ee ee ee ee ee ms ce ree ms ee a ae ee ee me ee re me ee re re re eee eee ee nee ee ee a re ee ee nee re ne re en ne ee en ee ce ee tee ce es ee oe 


TASK FR DATE DATE CERT DECERT 
NMBR TASk SPECIFIC AND STUDY REFERENCES CD START COMPLT DATE DATE 
Ooo01d  DEGREASE FARTS 3c 081188 
Qo0020 GRIT BLAST FARTS sc 081188 
000030 FLAME SPRAY ALUMINUM 4LLOYS Se 081188 
QO0040 FLAME SFRAY BRONZE ALLOYS 3c 081188 
OV00OSO FLAME SPRAY STAINLESS STEEL ALLOYS 3c 081188 
000060 FLAME SPRAY POWDERED ALLOYS Sc 081188 
; 000070 FLAME SPRAY COPPER ALLOYS 3c 081188 
OOoO0BO FLAME SFRAY TUNGSTON CARBIDE ALLOYS af a 
{ QO00090 FLAME SFRAY CERAMIC MATERIALS Sc 
. QOOOLOd FLAME SFRAY MOLIBINIUM ALLOYS ae 081188 
OOGLIO SFOT WELD INSULATION BLANKETS Ic 091188 
Supervisor Employee 


Signature Signature 


em ee en ee a eee ee et a ee ee ee 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 
SECTION III 
NAME: STAMP NUMBER: 


ee ee eee ere te we me me me ee ne ee me mn eee ae ee ee ee re re ee mee ee ee ree ne ee ee a ee eae me a re ee me ee ee re ee ee ee re ee re ee ee ee ee ne ee ee ee ee ee ee ee ee 
nae re Coe me se me ee te ee em te ee eee nn ae ee ne ee ee ie eee ee ee Oe See ee Oe Oa ate ee me oe a ee ee me ee ne ne ee ee ee ce ee eee eee ee ees Se coe em ee ee ee cee ee eee ee eee a ee ee ee ee 


Beemer see ee tess Sst RSS SSS SSS SSS SS SVS SSS SSS SSS SSS SS TS SS LL LS SV SSS STS TV SRV SVS SSSR VSS SSSI STS 


Supervisor Employee 
Signature Signature 


ee ee ee ee we ee ee eee eae ae ee 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ¢ THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 
SECTION III 
NAME : STAMP NUMBER: 
JECTION IV B. JOB QUALIFICATION STANDARD TRAINING SUMMARY ‘ 


ne ae eee a eee eee ee ce eat ee cee erm re ne Car ee Ste mee ene ee a re ee ee On ee ee eee ee ee ee ne ee oe eae ce ee ee ee me wee ee ee ee ee ee re ae ee es ee ee ee ee ee ee eee re ee ee ee ne 


ee eee ree cn age nee i es ae ae ee ee a re ee ee se ee ee ee ee ee a a a a a a a ee ee emer 
nN a a a i a a a a ee 


Supervisor Employee 
SO Matures oh Jae ee oo eS SrQmMaturey 55 a ee i 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM I8 SUBJECT TO THE PRIVACY ACT OF 1974 ) 

OCCUPATIONAL SERIES 
JOB QUALIFICATION STANDARD =! S712-10 ny JT -tncal 
! SECTION I EMPLOYEE IDENTIFICATION AND SUPERVISOR CERTIFICATION 
i A EMPLOYEE IDENTIFICATION 


ee me ae et ae ae re mee ree mem mee me mre me ere ee te me cee aes eee rae ee ee ee me ae me mee ee cn cee ce ae wae eee ue ce ee ee ee ne ee ae ee ee le ne me me anes me ee eve MD ON es we tO oD ante eas wuts em eam 


PRINTED NAME (LAST, FIRST, MI) ' STAMF NUMBER/ H 
H EMPLOYEE NUMBER H 


MANPWW 
| B, SUPERVISOR CERTIFICATION ‘ 
STAMF WRITTEN OFFICE DATE 
PRINTED NAME (LAST, FIRST, MI) NUMBER INITIALS SYMBOL DDMMYY 
== SSS SSS 55252525552 ==5=== ft —$— FF FF =SSS SSS ssSSSeSS =SSScS 
MANPWW 071188 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


| 06/04/89 "4 THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 
NAME: STAMP NUMBER: 


ee ee ee nee cee eee cee ee ee ee cree nee ee ne ae ne et a ee ae ee ee es ee ee a ae ee re ee a ae Soe Mee ee ce cone my aes cee Se eee me ee Oe tee ne et ne en on Ln ees OU me ne ee ED DO See ee ree ee oe ee oe 


. GENERAL CORE TRAINING (Required of all employees in MA who produce a : 
H certified product or service. May include additional courses required H 
' by Division. i 


CGURSE NUMBER COURSE TITLE CATE COMPLETED 
MA-664 FAC ORIENTATION 280788 
MA-107 MAINTENANCE ORIENTATION CORE §S 
MA-479 ELECTROSTATIC DISCHARGE AWARENESS (ESD) 141287 
MA-737 QF4 ORIENTATION 141288 
MA-700 HAZARDOUS COMMUNICATION 
Supervisor Emplovee 


Signature Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 
NAME: STAMP NUMBER: 


ca ee ere me ee a me re es re ee ee me ae wee ee Se i ce SN Se es ee ee ee ee me me ee wae ce cee ee a ere ee ae Suet coe ee ee wa Oe re es eae te ee we ee ee a we ee a ee eee Oe Ome oe Oe ere eee ey es ee me oe 


Cee ere’ 


8B. SKILL CORE TRAINING (Required of all employees in the occupational : 
' series identified in Section I.) ' 


ee ee ere ee se nae ee ee mee a ie me meee ee re ny Se eee es ee en cee me Fee Ie a ae eee te ae eae ee Oe ae ee cae re te Oe ce ne ee cee tte ne See ce care eee Se Se ee eee tee mee ne Se te en oe A ee ee ee ee 


COURSE NUMBER COURSE TITLE DATE COMPLETED 
ot —F— 2 — So SS hoe pS BS Ea Se 
MA-045 BASIC BLUEFRINT READING 
MA-116 GENERAL MATHMATICS 
MA-132 HAZARDOUS CHEMICAL HANDLING SAFETY 
MA~-135 COMMON HAND TCOLS 
MA-171 MAINTENANCE SHOP SAFETY FRACTICE 
MA~226 AIR FORCE TECHNICAL ORVERS 
MA~-275 WELDING SAFETY REFRESHER TRAINING 060386 
MA-520 HARDNESS TESTING 181285 
Supervisor Employee 


SromMature: | 2 be ee Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THI§ FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 
NAME: STAMP NUMBER: 


ee ee ae tte en ee GO ae ne cae ce eae He me Sem SD OO OD me MD OE OE SD OS OO tee meee Se ee ee ce ee cee SS meee ee ee me ee Se ee tae ON tte re me Se ws ee ee ee cee ay mee ee es ee tee ere ee ee se 


ee ee eee cee ee ene Some lk ee Ae ne eS Ee De Rn Oe Se A SS SE SS ey me OED ES me E> SEE WD One ES Sue A ED ORE Ee Ce ee Os ce ee ve wee OH me eee SD com ene OU HE SO me ee me Se re Oe et OD Ue cee re ee ee nme me Oe Oe oe 


ve TASK KNOWLEDGE TRAINING (Required to perform tasks assigned to an i 
individual employee. Courses which apply to employee will be checked H 
unless all tasks listed in section III apply) ' 


COURSE NUMBER COURSE TITLE APPLIES DATE COMPLTD 
JQT SELECTION & USE OF TECH MANUALS Y 081188 
JQT READ & INTERPFET RLUEFPRINTS Y 081188 
JQT PRACTICE TOOL CONTROL Y 081188 
JGQT MATERIAL HANDLING PROCEDURES Y 081188 
JQT PRACTICE SHOF SAFETY Y 081188 
JQT PRACTICE CHEMICAL SAFETY Y 081188 
JQT KNOWLEDGE OF WORK CONTROL DOCUMENTS Y 081188 
JQT ERIDGE CRANE USEXSAFETY Y 081188 
JOT USE & SAFETY OF RAND SAW Y 081188 
JQr USE & SAFETY OF DRILL FRESS Y 081188 
JOT USE & SAFETY OF PEDESTAL GRINDER Y 081188 
JOT USE & SAFETY OF CHEMICAL DEGREASER Y 081188 
JQT USE & SAFETY OF BELT DISK SANDER Y 081188 
JQT USE OF ROCKWELL HARDNESS TESTERS Y 081188 
JOT USE & SAFETY OF LINDBERG VACUUM FURNA Y 081188 
JOT USE & SAFETY ABAR VACUUM FURNACE Y 081188 
JOT USE & SAFETY OF CONVECTION FURNACES Y 081188 

v HSE & SAFETY OF INDUCTION FURNACES Y 081188 

. USE&SAFETY OF INDOTHERMIC GAS GENERAT Y 081188 
elt USE & SAFETY GF MONO-RAIL CRANE Y 081188 
JOT USE & SAFETY OF FIT FURNACES Y 081188 
JOT USE OF PERSONAL SAFETY CQUIFMENT Y 081188 
JQT LIFTING DEVICES USE & SAFETY Y 081188 
Supervisor Emp lovee 


Sirignature- os oe ee Signature — 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM 18 SUBJECT TC THE PRIVACY ACT OF 1974 ) 


SECTION IIT 
NAME s STAMP NUMBER: 


70B QUALIFICATIONS STANDARD H 
JOTE: Use Section IV, Job Qualification Standard Training Summary ‘ 


' for comments. 


eee ee ee ee cere ee ee ca ee ee a ae oe ee ee ee ee ee en ee ae ee ne ae a ne ae me a ee a ne a ae ee ae ee ee re ne ee Se cor a ne ce ee ee ee er me re nee we 


TASK FR DATE DATE CERT DECERT 
NMBR TASK SPECIFIC AND STUDY REFERENCES CD START COMPLT DATE DATE 
OO0O1L0 HEAT TREAT STAINLESS STEEL ALLOYS Sc 091188 
oooOzad HEAT TREAT NICKLE ALLOYS Sc 091188 
900030 HEAT TREAT CARBON STEEL ALLOYS 3c 091188 
000040 HEAT TREAT TOOL STEEL ALLOYS Sc o91188 
VO0050 HEAT TREAT ALUMINUM ALLOYS 3c 091188 
000060 HEAT TREAT MAGNIZIUM ALLOYS Sc 091188 
000070 HEAT TREAT TITANIUM ALLOYS 3c 091188 
OOOOBd FERFORM ROCKWELL HARDNESS TESTING is 091188 
Supervisor Employee 

Signature _ Signature po te Sf 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 3 


SECTION Iz 
NAME s STAMP NUMBER: 

SECTION IV A. JOB QUALIFICATTON STANDARD TRAINING SUMMARY 
{ TRAINING SUMMARY DATA 
a tt 
Supervisor Employee 


Signature Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


06/06/89 ( THIS FORM 'S SUBJECT TO THE PRIVACY ACT OF 1974 ) 
SECTION III 


NAME s STAMP NUMBER: 


ee ee re re mre ee ce ere ee ae re ee ee a re ee ee ee ee we re ne ane me ee me ee ee mere ee ee oe ee ee en Ue ee ee een oem ee ee oe ee ee Sen ee teem Oe ome care an ey me ma SoS me in Sam cats em cat Gam, a mn 
me ee cee re ee ee ee ee ee ee res re ee oe ee re ere ee ee ae nee ne Oe Oe ee ee me ee ne on Oe ee ce ee ae Om oe nem ee ome ome cee em ee wee cee ew mee eee cue BRD nO me ams wae Ome uw Mt oan ware Ge mem nme me worm om 


we oe aa a a EIB SSS ASS VR TPS SS SSS SS SS SS SSS SS SH TS SSL SSS SSS SSS ST SSS SSS TSS 


Supervisor Employee 

BON eatUNe ton5 ot ee es kre Sronatures .. 2 os ee ea 
{ 
| COMPUTER GENERATED AFLC FORM 797, JUN 87 


a 


s 


FY89 Approved Resource Control Center (RCC) Rates 


vo MAB MAK MAM MAQ MAR MAS 


ke The attached ligt of FY89 RCC rates haz been approved by 
Headquarters AFLC/MAJ and will be used in the GO@4L syatem for 
pricing all temporary work orders. . 


2. These rates may be used in estimating the cost of new 
requirements: An actual bill of material (BOM) may be used for 
direct expense material instead of the rate; this will provide 
more equitable pricing. Other direct costs for temporary travel 
duty (TDY) will have to be addet fo obtain the total coat. 


3. Any questions relating to these rates should be directed to 


Mrs Daphne Gale, MAWFB, extension 72453/3. 


el H. SROWNING 1 Atch 


Dsn Ch, Roscurcas Menscenint NYtion FY89 RCC Rates 
Disoctorzis of Mtuirdone uo 


SEPTEMBER 18, 1947 


RCC 


Us 


Nat MKPDB 


a 


DIRECT 
LABOR 


$18.78 
$18.97 
$19.51 
$18.93 
$19.11 
$18.05 
$20.75 
$21.40 
$20.82 

£0.00 

$0.00 

$0.00 
£17.43 
$16.44 
$18.47 
$19.97 
$18,198 
£17.16 
£15.99 
$20.43 
$17.99 


$19.73 
$19.26 
$20.65 
$19.38 
$19.59 
$18.90 
$20. 49 
$19.20 
$19.30 
$18.85 
$20.40 
418.81 
$2.16 
$19.44 
$19.00 


#10 LA 


vyreweww 


$20.91 
$19.63 
$18.84 
$19.79 
$19.40 
$19.79 
$21.01 


FY89 APPROVED RATES 


OPER 
OVHD 


$12.49 
$13.05 
$12.88 
$12.46 
$13.03 
$13.12 
$13.50 
* $14.96 
$16.90 
$10.99 
$5.07 
$8.28 
$22.97 
$10.48 
11.16 
$10.70 
14.60 
$18.00 
$10.64 
$10.50 
$10.96 
Sit. 21 


$11.17 
$27.71 
$9.65 
$47.26 
$12.42 
$15.18 
$26.70 
$20.28 
$21.03. 
$28.60 


t 


GEN & TOTAL 
ADMIN BASE RT 


$8.32 $39.94 
$8.32 $40.15 
$8.32 $40.17 
$8.32 $40.29 
$8.32 $40.28 
48.32 $40.55 
$8.32 £39.87 
48.30 $44.01 
$8.30 $46.40 
$8.00 £39.81 
$3.29 £10.36 
$8.32 $15.40 
$9.94 $32.91 
$7.86 $35.77 
$8.14 $35.94 
$8.14 $37.31 
$7.86 $42.43 
$7.93 $44.11 
$7.93 $35.73 
$7.93 $35.42 
$7.93 $39.32 
$7.93 237.13 


$8.24 $39.14 
$8.24 $55.21 
$8.24 $38.54 
$8.23 $74.87 
$8.24 $40.25 
$8.24 442,32 
$8.24 $55.43 
$8.23 $47.71 
-$8.32 $48.65 
$8.30 $55.75, 
$8.28 $76.93 
$8.27 $53.13 
$8.22 (£17.48 
$8.15 |$33.09 
$8.24 |£40.08 


en DA 2%0 Of 


wvwea + wwe 6 anv 


$8.08 |$35.97 
$8.31 '$54.06 
$8.31 ($40.91 
$8.23 [758.93 
$8.31 ‘$71.16 
$8.23 ‘$38.93 
$8.29 ‘£67.73 


@sor, 


DIR 


MATRL - 


#10.88 
$11.10 
$11.79 


$0.00. 


$14.81 
9.00 


$3.80. 
1.79" 


$1.39 
$1.33 
$5.31. 
$5.92 
$0.00 
$0.00 
$0.00 
. $0.00 
$0.00 
#0.00 
$0.00 
$0.00 
$0.00 
$0.00 


7. 


TOTAL. 
RATE 


$50.82 
$51.33 
$31.96 
$40.29 
$53.09 
$40.55 


$43.47 
$45.80 | 


$47.99 
$41.14 
715.57 
$22.52 
$32.91 
$35.77 
$35.94 
$37.31 
$42.43 
$44.11 
$35.73 
$35.42 
$39.32 
$37.13 


$42. 

$55.21 
$42.17 
$74.87 
$46.31 


$50.57. 


$55.43 
$49.82 
$56.70 
$69.25 
$87.44 
$72.04 
$20.48 
$33.09 
$50.89 


wat inf 
TYWe tw 


$35.06 
$63.14 
$67.73 
£45.80 
$85. 46 
$45.60 
$86.91 


MKPrT $19.40 £43.39 

MKPND $20.06 $13.03 

MKPK 419.49 $12.06 %8.31 $39.66 $25.70 $65.56-> 
MKPNt. 720.23 $16.82 $8.23 285,28 $27.77: $73.03:.5 + 
MKPPP $20.08 £30.41 $13.24 £63.71 | $0.00 $43.71 | vee 
MKPRA $19.49 $12.06 $11.57 $43.12 $31.50 $74.62 ~ is 


$20.23 $16.82 $8.24 $45.29 $8.50 $535.79 - 
$19.24 $15.10 $7.88 $42.22 $21.00 $43.22 
$17.54 £24.70 $8.03 $50.27 $0.00 $50.27 
$17.54 $24.70 $8.03 $50.27 %0.00 $50.27. 
$17.34 $24.70 %8.03 £50.27 0.00 $50.27 
$17.34 $24.70 $8.03 $50.27 $0.00 $50.27 
$17.54 $24.70 $8.03 $50.27 $0.00 $50.27 


i 
H 
! 
! 
! 
. t 
ES MKPRF ! $17.30 $11.74 $8.32 %$37.% $9.49 $46.85 
: 
H 
! 
H 
H 
! 
+ ,17.54 $24.70 $8.93 $50.27 $0.00 $50.27 | 


$19.25 $17.07 $8.43 $44.75 $15.99 £60.74 


MNPBA 
MNPBB $18.59 $14.52 $8.43 $41.53 $19.84 461.357 
MNPCB $17.59 $17.13 $8.22 $42.94 $29.74 $72.68 - 
>}: MNPCD $18.38 $14.36 $8.31 $41.05 $9.40 $50.45 
MNPCK $17.76 $16.14 $8.29 $42.19 $13.82 456.01 
MNPCL $17.76 $15.44 $8.25 $41.45 338.25 $79.70 
MNPCR $18.01 $18.71 $8.33 $45.05 $3.22 48.27 
MNPET $18.23 $15.84 $8.39 $42.46 $14.35 $56.81 
MNPGN $18.51 $16.09 $8.37 $42.97 0.00 $42.97 
MNPGP $18.53 $14.04 $8.35 $42.92 $0.37 $43.29 
MNF'GW $16.90 $22.07 $8.36 $47.35 $0.00 $47.55 
MNPME $19.69 $18.11 $8.29 £46.09 $2.29 $48.58 
MNPMG $21.50 ($25.48 $8.19 $55. 17. $3.53 $58.70 


! 
! 
! 
MNPMK { $19.55 $16.51 $8.36 $44.22 $0.00 £44.22 
t 
: 
H 
H 
; 


MNPMN $18.74 ..$21.05 $8.41 $48.20. $5.56 $55.76 

> MNPNA $18.51 $16.09 $8.37, £42.97 | $0.00 $42.97 

on MNPRA $17.82 $16.67 $68.28 $42.77 $0.00 $42.77 4 
MNPRB $18.50 $22.46 $8.26 $49.22 £0.00 449.22 
NNPRC $17.97 $22.43 $8.24 $48.64 $0.35 $48.77 
MNPSA $17.79 $21.23 $8.42 $47.44 $10.54 $57.96 
MNPSE $17.90 $16.46 $8.43 $42.79 £20.16 $62.95 
MNPSG $17.65 $15.23 $8.34 $41.22 £10.35 $51.57 
MNPWA $19.59 $14.51 $8.39 $42.49 $0.17 £42.66 
MNPWB $23.11 $19.26 $9.63 $52.00 $0.00 £52.00 
MNPWE $18.43 . $15.75 $8.07 $42.25 48.09 $50.54 
MNPWH $19.13 $16.69 $8.23 $44.05 $5.41 $47.46 


$22.36 $14.62 $8.14 £45.12 $0.00 $45.12 


meccc ! 
ei M@CMM { $22.31 $21.57 £6.14 $52.02 #0.00 $52.02 
S MQGVC { $20.72 $11.91 $7.95 40.58 $0.00 $40.58 
MRAEC {| $28.32 %22.97 PT $61.23 36.60 451.27 
MRAEE | $28.32 $22.97 $9.94] £61.25 £0.00 $61.23 
MRAEH | $28.32 $22.97 £9.94, 461.25 $0.00 $61.23 
MRAEN { $29.32 $22.97 £9.94; $61.25 £0.00 $61.23 


f. : 
ry mi +s sydd “ * BEATEN ph oR: ae i 
i 


$22.41 $11.12 $3.20 - 341.73 $0.52 $42.23: 


MSAAA |! 
"i MSABB {| $23.89 $10.60 $8.20 |$42.69 $1.38 £44.07 We) 
MSACC {! £23.06 $9.96 48.20 }$41.22 £0.00 $41.22 :: 
MSADD 1 $22.44 $10.79 £8.20 /$41.43 | $1.66 $43.03 Pals 
MSFAA | $21.36 $12.29 8.44 1442.09 £0.00 £42.09 
MSFBB ! $17.95 11.34 $8.44 1$37.73 $0.00 $37.73 ; 
Aq MSFCC { $23.03 $11.05 48.19 '$42.28 £0.00 $42.28 
MSFDD {i $23.03 $11.06 $8.19 !$42.28 $0.00 $42.28 
MSFEE ! $21.36 $12.29 $8.44 '$42.09 $0.00 442.09 
MSMAA ! $21.69 $12.29 $8.20 '$42.18 $1.29 $43.47 
MSMBB |! $22.44 $10.79 $8.20 |$41.43 $1.60 $43.03 
MSMCC {| $23.03 $11.06 $8.19 $42.28 $0.00 $42.29 


f 


Ge. 


LU THE WELDIVE ARERR S35 7O 40% OF NEW MNAWUFACTURINE JOR 
4S COMPLETEO [WW ThIS SHOP, THEY REQUIRE 1 10 % 


PLAlE. THE SHEAR L/L OMLY GO OP TO S/hb° JARTERIAL. 
JO CUT 30a AND #24 SPOCK GE THE! HAZE FO @SE THE COTTING 
TORCH THIS TAHES LOW EES 70 FIAAKE THE LUT AMD LOWKER 


FOR. SET UR 4 BLERM AP. 
AAT STvo# 


THE GOUERMAENT PURCHASED SOME B40 DUCTS FOR THE 
F-Y, IT WAS A SOLE SORCE THE WEG! LTEIDS WERE "300 EXCH 
WE HRD FO CHT THEA APART ANDO REPAIR THEM) BEFORE 
TAEP LOWAD 60 FO SUPPLY, SOR OR BETTEL AAOTO 
BE REPAIRED. BEFORE TAEL COULD GO INTO SUPPCT. 


PAT SIRT ED THAT L/S E NAVE SVOED THE GOVERNIIENT LALEE 
AMIOUMTS OF TONEY. BY TALIMVE REPAIR JOBS AWAY FEM 
TAATOR COMVPAMIES. “LIAE ELEPAIR OF Tih 2 A) TET 


SATCIME Blk) PREIS ALSD BY SLPPOLTIVE THE RIVET 


: 
H 
REPAIR PROCESS 
jee PROTECT, LE SRAM UV FACTOILER FARTS AND EQUIP EMT 


AT A LRACTION OF THE EOST BOEINW LE WAL CAMR EINE 


TAWE GOVERWIMAN J. 


tit SWINJIALY G/E DO A BETTER SOB WITH LES& EAUIPDEMT AMD 
BLO LESS SOUAMET THAW THE PRIVET SECTOR. L/1TH THE RIEMT 
EQUIPIIENT AWD CR LF OMTED, OL RESURMUFACTURED E O/)PE/ALVT 
L/ITH A BETTER FLO OF TINTEEIANGS! AMO PHETS, WT 
LAREER STORMEE AREM WE CHO DO THE JOB WITH HIGHER. 


oeer aid Tis se 


BOM, GHiCkte Taw ARROW NE AMO TE Adi TAS TH cy 


LMFORIORT HA FON PAT COF GE WElte SOREN 


2 


04/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 


OCCUPATIONAL SERIES 
JOB QUALIFICATION STANDARD 4373-10 frurary 
} SECTION I EMPLOYEE IDENTIFICATION AND SUPERVISOR CERTIFICATION 
ay EMPLOYEE IDENTIFICATION 


| FRINTED NAME (LAST, FIRST, MI) OFFICE SYMBOL ' STAMF NUMBER / 
t EMPLOYEE NUMBER i 


' MANF'WW 

i # SUPERVISOR CERTIFICATION H 
STAMP WRITTEN OFFICE DATE 

PRINTED NAME (LAST, FIRST, MI) NUMBER INITIALS SYMBOL DDMMYY 


MANFWW 071188 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


O 36/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 } 
Ne Es STAMP NUMBER: 
' SECTION II JOB KNOWLEDGE TRAINING : 


4. GENERAL CORE TRAINING (Required of all employees in MA who produce a i 
H certified product or service. May include additional courses required H 
H by Division. H 


COURSE NUMBER COURSE TITLE DATE COMPLETED 
MA-727 GF4 ORIENTATION 1412788 
MA-700 HAZARDOUS COMMUNICATION 
MA-664 FAC ORIENTATION 290788 
MA-~-107 MAINTENANCE ORIENTATION CORE 5 
MA-479 ELECTROSTATIC DISCHARGE (ESD) AWARENESS 151788 
Supervisor Employee 
SYaqnatuce: 2...) ob eee Sirgmeature: cc stp le 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


—— ee 


06/06/89 ( THIS FORM I8 SUBJECT TO THE PRIVACY ACT OF 1974 >) 
NAME: STAMP NUMBER: 
‘+ SECTION II JOB KNOWLEDGE TRAINING i 


3. SKILL CORE TRAINING (Required of all employees in the occupational 
series identified in Section I.) 


COURSE NUMBER COURSE TITLE DATE COMPLETED 
MA-O45 BLUEFRINT READING 
MA~226 T.0. FAMILIARIZATION 
MA-122 HAZARDOUS CHEMICAL HANDLING SAFETY 
MA-135 COMMON HAND TOOLS 
MA-171 MAINTENANCE SHOF SAFETY 
MA-116 GENERAL MATH 
MA-275 WELDING SAFETY REFRESHER 210886 
Supervisor Employee 


Siqnature Signature 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


a 


06/06/89 ( THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974 ) 
NAME: STAMP NUMBER: 
+ SECTION II JOB KNOWLEDGE TRAINING H 


-. TASK KNOWLEDGE TRAINING (Required to perform tasks assigned to an H 
H individual employee. Courses which apply to employee will be checked i 
' unless all tasks listed in section III apply) ! 


COURSE NUMBER COURSE TITLE APPLIES DATE COMPLTD 
EQUIFMENT Y 091188 
JOT DOUALL SAW USE & SAFETY Y 091188 
JQT PHELUMATIC RAMMERS USE & SAFETY Y 091188 
JOT SAND MULLER USE & SAFETY Y 091188 
JOT CHEMICAL DEGREASER USE & SAFETY Y 091188 
JQT BELT/DISC SANDER USE & SAFETY Y 091188 
JQT ELECTRIC ANGLE GRINDER USE & SAFETY Y 091188 
JOT READBLAST CABRINET USE & SAFETY Y 091188 
JQT FEDESTAL GRINDER USE & SAFETY Y 091188 
JaT DRILL FRESS USE & SAFETY Y 091188 
JOT METAL SHEAR USE & SAFETY Y 091188 
JOT IRON WORKER USE & SAFETY Y 091188 
JOT FREHEAT OVEN USE & SAFETY Y 091188 
JOT FLOOR FURNACE USE & SAFETY Y 091188 
JOT TILTING FURNACE USE & SAFETY Y 091188 
JOT FYROMETES USE & SAFETY Y 091188 
JQT ROLLOVER FIXTURE USE & SAFETY Y 091188 
XT BRIDGE CRANE USE & SAFETY Y 091188 
S TECH MANUAL USE & UNDERSTANDING Y 991188 
vulT READ & INTERFRET BLULEFPRINTS Y 091188 
JOT FRACTICE TOOL CONTROL Y 091188 
JQT tNOWLEDGE OF WORF CONTROL DOCUMENTS Y 091188 
JOT LIFTING DEVICES USE & SAFETY Y 091188 
Jor CHARGING FURNACES WITH METAL Y 091188 
JOT DEGASING METALS Y 091188 
JOT SAND F'REPARAT ION Y 091188 
JOT ADDING ALLOYS TO METALS Y 091188 
Supervisor Employee 


STQONALURE oo Signature ooo 


COMPUTER GENERATED AFLC FORM 797, JUN 87 


ZL DO WOT KNOW OF AN? ONE WHO OOES NEAT TRENT 
COMMEREIALLY, FROM LINAT ZT OOKWOW WEBOUT 
LT HWE WHEAT TREAT AREM SEEMS 76 HAOE 

A bOOD PROCESS RELATIVE FO THE SCIENCE OF 


MELT TREAT FEPNE PROCLSS 
HEAT TREAT. 


| 
| 
| 
| 
| 
| 
a re ee eee 


NRWCY PART KM = SCHEDULEI FOR MANPUW 
OUR WORELOAD FOR TNE PAST ¥ GUNETERS GMS 
L WARTER —1IYT WAT 
2 QUARTER «1/1, 227 HRS 
5 MMRTCR =, ¥23 WES 
“W GUARICR = 14S 6/ HES 
THE LIORKLORD IS DELREMSWWe BECHOSE TAERE & UOT AS 
L0H POSTER OR TEMPORY l0ORK LORD 
THE WRE FOR LAST bE YEAR WELE 
QUARTER. LDONT WRUE THAT FIELRE 
2 GUMETER 14,254 NEL 
ZF QURRTER 1% 31S) ARS 
¥ QUBRTER 18.17! HRS. 
THE WOPY LOAD = FLUCTUAIES BECAUSE WE DID WH LOT 
DE L/30 FIATURE WORK, ALOT OF THIS WORK LOD 
JS FOR WELDW6s THE WORK LOAD FOE HERT TREAT 
C BRAKES) Wit BE EVEN NIGHER NEXT QUARTER 
TAIS (5S BECRUSE OF UELOTINTIONM Ss THE LWILL ALL/AVS 
KALE PARTS TO DO HOWEVER FLAME SPRAY AWD HEAT 
TREAT NEED TO WAVE f70RE BUBLICITY. 
NOTE 
YON SIRF UANT TO SET AP TOURS FOR PIAK AND ML 
TRIS WRAY THEY COULD SEE LINAT TORN PW COULD 00. 
OO FIRST WAND. THIS WILL BIUYE THEI ANOTHER 


OPTION QIU WOEERE THE BAY S$EMO lLOORK 


LLALIS, 


\ CREB KAUFE RAW IS THE PLANWVER FOR TIKMPW PHEUE 3678 
, Hol IS THE LOORK LORD? TAEV WEED MORE WORK 
THEY ARE SENOIWE A LOT OF WORK LUT 0 LVEFECENT 


GASES. IL THIWK WE NEED 70 LET THER) IHOW 
LAAT WE CMM DSO. 


ore eee 


| 
~49'L4 Th'S2 67th 
..66°Ct a6'€ L£9°% 
ez al'b £0'0 
przz 6o'b 20°0 
oszt blz iS" 
Sob Set SO’ 
MANY OUdNVW GudNvil 


95H HOS GVOINYOM YAHLO 3O LNS90YAd 


tA'LE Wh SA 

LLL SOMNVYGAH 

v0'0 LNAWNVARY ) 

0'0 WOd 

00°0 ZYUNLOVANNV 

Opt TLEL AYVHOdWSL 
VudNVW VNdNVW MOdNVW dOdNVW S3dAL aor 


SOOW 
(ONILSI1 02/08) 
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| 


adh, a . 283 f oe “Jt 


NANCY HAET MIRO = =SCHEDULER FOR MAPWW 
OUR LIORKLOKD FOR TNE PAST Y QGUMPTERS CWS 

L WARTEL. 10197 HAT 
2 QUART ER. 17, 27 ARS 

3 MATER 18) 423 NLS 
4° QUARTIER. /%56/ HES 

THE LIORKLORD IS DELCRERSIWE BECAUSE TAERME & MOT AS 
LCA MISTER OR TETOP ORY LYORK LOWD 

THE NRS FOR LAST Beth YLAR WELE 

4 QUARTER ZI DONT WAVE THAT F/CARE 

2 GOMETEIZ 14,2359 NES 

S QURATER /% BIS) HAS 

¥Y QURRTER (8,171 HRS 

THE WOEV LOAD FLUCTUATES BECAUSE LE LID # LOT 
GE £/30 F/ATORE WORK , A LOT OF TAIS WORK LOUD 
JS FOR WELOW&s THE LOORK LORD FOE HER? TREAT 
( BRRKES) Whit BE EVEN H/CHER WEXT QAUIWAKTER. 

TAPS /S BECAVSE OF DELOTIAVIOMS. THEY LYILL ALU/AVS 
MAUVE PARTS TO D0 HOWEVER FLAME SPRAY AND HEAT 
TREAT NEED TO HAVE MORE BUBCICITY. 

NOTE 

YOU SRAP WANT TO SET AP TRS FOR PINK AND MUL 
TRIS WAY THEY EOWD SEE LINAT [1k P Wl COULD DO 
OO FIRST ANAND. TWS WHEL BIVE THEI) ANOTHER 


OPTION CLV WEERE THE HAY SEND LOK 
LLOAIOS., C0 HNVE JOANNE PROCESS EWCIVEGLS GO THEOUEN 


FLAIOE SPRAY WAT TREAT ECK TO © SKOl/ THEM) WWKT 


TKEV lid’ oo. TAS wovto HELP. Te A PRICE EL EMELD SLE 


AP AS AE WOULD MHAVE AN OPTIAV TW CHOKE FROM 
FOR. THE REPAIR PROCEST. THEY CAY THEN APPROACH 
THE nM PERSOUML POR SPECAFIC APPLICA 


GREE KAUFE RAM IS THE PLANUER FOR IIRAPU PAIS ZEER 
Hol! IS THE LOORK LORD? REV WEED MORE WORK 
THEY MRE SENODWE ALOT OF WORK OUT TO WEF ERAT 
GSES, I THIWK WE NEED TO LET TWEDR KOOW 
LNT WE CAM DA, 
THERE /S A LACK OF LONWUMUT ION. ld NEW PEOPLE 
WUC OW 73h WEW POSITION THE DO NOT EXPAIN ALL 
TNE DETAILS OF THE JO&® TO THERR PREDECESOR , 
THERE WHS BEEW 4 LOT OF SUCEESTIOMS 70 MVE 
FLAME SPRAY A PRET A NEN HAVE THE TIBCME 
SHOP REMICHIVE IT. THERE IS A LOT OF PRIS 
TWAT ARE PROBABLY BEE SCRHPED BECAUSE 
PEOME PO WOT VIUDERSTAMO THLE CAPABILITIES OF 
FLAME SPRAY OB EVEN KNOW THAT IT EXIST; 
IF THE DID UNDERSTAWD THE WOULD ROUTE A LOT 
MORE Bb THEDR. PETS THA Tak LAE SPRMO REPHIR ABLE 
TO FLAME SPRAY AWD MOT TO SALURCE. AT PRESENT 
ALL OF THAT FYPE OF UIRTERAC C PHRIS) ARE BEWE 
SEW! TO SALVREE. PERAKPS THE SHOULD FORT 
| A TER OF PEOPLE. TAKE 4 PERSOM FROUT EACH 
SWORD AUD SENT THEM OW TO LOO DUER THE 
CONDEMNED PARTS. AUD READ THE TALS THAT SAES 
WAY THEV ARE COM OEMINED FO SE& /F THEY 
CAMW CLIVE UP LTH REPAIR PROCESS © EG PECIMLLS 
OW NbA VOLUME ITEMS 
LUD SUCCEST 4 PAT TEMM TO LOOK WTO 


TAS, 


MIATER IAL FLOG/ 
hae STATED THAI £7 COULD BE WHPROVED., IE 
DON'T ALWIRIS BET h COTOLETE SHIM, OF SHIVER IAG, 
AHERN 17 CS SHUPPEL1 SOLMETNTES 17 15 SEMT TO THE 
LROWC LOCATION, THE SAUTE TAME G//TH REPAIR 
| 20RK TWRT WE DO- THE FLOW DAPS CHY BE 
| EXCESSIVE . LW THIS A SHOP £8 JO 70% OF THE WOR 
LOHD IS JNIRMWUFACTURIVES AUD TNE REST 1S REPAIR 


| 
| 
| 
: 
| 
| 
| 
| 


TTATE RIA HRAMOLIS 
LORTIS SAYS THAT AE WAS A PROBCEM BETTIV6 LTEMIS 


WIOUVED 1A TUTE LY JTRMIER« PERMAPS TRAUVSPORTATIOM 


SHOULD NAVE A SPECIEIC ROUTE AND TIME SCHEDULE 
7O FOLLOW. THIS WOULD ALLOW THE PARTS TO BE 


OQVED WW A TIMELY JIRNMER © AT PRESEMT THEY KALE 
| 
| 
| 


JO CRLL TRAUS PORTANTIOWM 70 CET THESE PARTS PICKED 
UP AND fHOOCED» THEY ARE WOT ALWAYS PUNCTURE. 


SOMC T//MES TAEY SET PARTS OUT FOR FNE/) AbD 
ANT THE EMD OF TRE SREB THEY NEG STL HELE, 


MOVE 


< FEEL TWAT TMS LTE IS SOMETNMOC THAT SROUVCD 
BE LOOKED /NT2, 


CURTIS SAD JOT WHS OVER TRRSPORTATION. 
32% OF THE THE IT IS THE WVEXT DHF 
46% OF THE TIME LTT WITH WO ab FEU Hoses 
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STORACE FOR WELOIN 6 
LY TMNIME JO PAT COFFEY NE INFORMED INE THAT 


A B/EbER ENCLOSED STORAGE ARCA NAS BEE FREQUENTED. 


THE REQCEST LIAS PUT LU A VEMR NEO NWD THEY 
SILL DONT SMOG) ITF OK WHEN THEY FYING NT GE M7, 


MATE. 


4/N¥Y DOES /7T TARE SO LONG 70 GET AN AMSWER 
OW AK PURCAACE, I TAIMWK THAT THERE SHOUD FE 
A TME LIT ON THE LEACTH OF TIVE TO RESERACH 


OU KR PORCHASEs PROBLE/N. ECT AMD TAL 70 GIVE A 
PPESPONSE JO THE OR IG/UV ATOR: 


THE STORAGE PROBLEIN SOES ANB JU NANO L/)TH THE 
TIATERIRL FLOW, WAEN THEM MORNTERINL 1S MOT 
AUAlL, ARLE JO COMPLETE THE TOBS THEY HRVE 
DIFFEREWT SOES WW DIFFERENT STAECES OF 
LOMIPLE SOM SETTIWE ALL OVER THE SHOP WAITIME 
40h THE TOMTERIM TO COMPLETE THE TCE, 

IE LWE KAD TH/S LARGE LOUGRED STOEACE ALLER /7 
WOULD SOLUE A MATOR PROBLE/Z), 

THE BAL MVATERIAL STORED OUT SHOE OF IME 
BUILDIVG BETS A LEERY NEAYY COAT OF ROS) 80D 
OXIDES OC TNETI)« TALS 1bTURI REDUCES THE 
TAE QUALITY OF THE SIAPMOUIACTURED PRODUCT Nk 
ALSO 2WCRESS THE TIME TO NWE THE WROD 


bd AAnre , oF lye] BPI 4, 
a ACRES LS7T8 PRO POR REED #8 LOCEIZED 


SIORACE MAREK FO PUT RAl PIMTERIAL Ll AMD 
Work LW PROCESS PEOTECTS FANT NRE OP NOLO 
BLONYSE OF (ANTI ERIVL SORTNKE. THIS LO0WLO 


FREE UP EXPENSIVE FLOCK SPACE. 
THIS MEAS THAT EVERY THIVME THAT OS TORDE FORIZ 


TNE RA) STOCK STORED OWT SIDE INOST BE 
LOUPLETLY SAMORLASTED BEFORE PHIVTWE, 


TMIS (00ST BE M4 COSTLY OPEBRMT/OLV, 


THE STORAGE AREH FOR HEART TREAT LO0ULD BE 
ADEQUATE LF WELDING HAD SOWIE PLACE ELSE 
72 PUT THEIEE RN) (TINT ERMC S 


LURTIS SAIS TAAT FANE STORACE FOR FLAME 
SPRAY 1S ADEQUATE. 


Y/ISURL INSPECTION 


MASK IT OFE 
APERS TO BL 
PKOTECTED 


SAWD BLAST 


FESIOVE MIASKIYC 


F/SNAL V/SUVAL 
ZLVSPECTID/V 


STAMP OFF 
WLD 


"FCAT SPRAY a 
STRUTS 


HEAT TREAT 
ISRAKE S 


SOMME S$ (2 F ROL 
¥zZ 
RF EMIWE FROM PALLET 
WWD PLACE JV RRCKS 


OAD PARTS /MTO 
FORAACE 


RUO UP’ TO 
TEMPERATURE 
AMD HOLD FOR. 
RFEQAWHZED TIA7Te 


[200L DOWN PER/LD 
UY _PURA WCE 


Ul LORD FROM Fit PRICE 
a/R COOL PARTS 


YYYLOAND PARTS FROM 
RAGAN 


LO PAPEL WORK 


JO L2¢L FOR LAMEPECTIOW 


RETEC TS 


SA/P 


WELDIWVE 


HOWE FRITS Td 
TAG SHOP 


LOG PARTS (h/ 


VERIFY PAPER. 
WORK 


PLE HEAT ORK HE CE 


WOLD PEFR UNIT 


LOST HEAT WRN PIECE 


TRAP OF E PA REI. WORK 


LOAD PARTS CH FALLET 
Oe FARRIS OUT 


WELDINE 


BING 1/70 AEE 


WELD CREPAIR PARTS J 


POST HEAT PRETS 


STAMP OFF PPPER WORM 


SOWQ OVER 7O 
MOAT TkeEAT 


MMdNVW 


2/ 3/89 PAGE 13 


RCC EARNED HOURS FOR MNPRC...OCT 8& THRU JAN 835 


PROD RCC Roc CUNN % 

NO. NOUN DPEK DPEH Z EARNED UR 

$13 M7900K 1S60F10941S5F 6.24 6.6000 0.9971 

614 M7SZIK 1560F1666530-73 0.24 @.0000 0.9971 

61S MB25ik 53t500S2I48e7 0.24 @.6000 0.9971 

616 MI5S9ISK SI4ONDNIOSSSEBF 0.24 @.0000 0.9971 

617 M9G94K 47100105001 92BF 0.24 8.2000 0.9971 

618 M9R94K 4710001538109 0.24 6.000¢ 0.9971 

619 MISI9DK 4710001S3S10CBF 0.24 @.0000 0.9971 

; 620 M4177K 1S6GP880S505F ¢.21 0.06600 ¢.9971 
621 MaiS4kK 1S6OP8BOSO3F @.21 4.0000 0.9971 
622 M4zOSK ISEOP3BISSIF @.21 06.0000 0.9971 

623 MSCO4K 4710001447560 9.21 €.06000 0.997% 

624 M6264K 0.21 8.0000 6.9971 

625 M6ceiK 15600043; 9668aF $21 6.0000 0.9971 

626 MbE922K 4710002233951 BF @.21 8.0000 @.9971 

627 MTIIGK IS60P 1113 20F 9.21 6.0000 0.9971 

. 628 MP2tGK 4710001085576 @.21 @.9000 0.9971 
629 M7828K IS60P1177CPF 0.2% 06.0090 0.9971 

630 M7847K I1S60P119S70F 0.21 © 9000 0.9971 

ESt M7ESIK IS6OPTOZOOIF 6.21 ¢.9680 0.9971 

632 M7893K 471 ONDOSO4410BF 0.21 0.00090 0.9971 

633 MBET7TK 15600016361615F 0.2! 0.0060 0.9971 

od $34 H9333K 1560010297256RF . 0.21 0.0900 0.9971 
635 MS7SOK 1560K0029906CBF 0.2% 0.6000 0.9971 

636 14920Q 3120PHO0OONCOOD C.2! 0.9060 0.9971 

* 637 KODISK 1560P1127163F 6.20 0.9000 0.9971 
638 M6649K 1S566ND00267686BF 0.20 06.9000 0.997% 

€39 M&EF1SK 0.20 99,6900 0.9971 

* 840 IS749A 1630002272000 FS BRK $8.19 0.0060 0.997% 
641 MSTBTK 1960001371 37ORF @.48 0.0060 0.9979 

642 MS799K 0.18 0.¢800 0.997% 

. 643 MSVIOK S3I2SND029878CAN 0.18 0.9000 0.9971 
644 M47S5ek 5315005214635 0.16 0.9900 0.9971 

645 M79S1K 1560N0029692CBF 6.16 06.8000 0.9971 

. 646 M8S7TEK S36SP433R207HO1 0.15 6.9004 0.9971 
647 MSG63SK 1566P16B65 30-43 0.14 @.0008 @.9971 

648 MSIBEK 1SEONDO>SSCOCBF 9.18 @.90¢0 @.9971 

¢ &49 M6647K 1560NDC6E6768CBF 0.19 6.0006 e.9971 
659 Mé757K !560ND0287676BF 0.19 6.0008 ¢.9971 

6St M4069K 1430°P879820F ° 0.08 06.0000 @.9971 

° 652 M37484 0.06 0.8000 6.9971 
653 176640 1620690667227 ¢.05 6.9000 6.9971 


30,723.65 
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FOR YOUR EASE, WE HAVE SUBDIVIDED 
THIS SECTION INTO THE FOLLOWING: 


A- 2.1 FACILITY LAYOUT 

B- 2.2 EQUIPMENT 

C- 2.3 WORK FORCE 

D- 2.4 REPAIR WORK TECHNOLOGIES 
E- 2.5 WORKLOAD MIX AND VOLUME 
F- 2.6 MATERIAL HANDLING 

G- 2.7 STORAGE 

H- 2.8 PROCESS FLOW CHARTS 
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2. Wiping all surfaces with alcohol swipes may be 
adequate. Oetergent washing and disinfectant procedures are 
necessary in many cases: 


a. Remove any filters, canisters or cartridges. 


b. Wash facepiece and breathing tube (if any) in a 
commercially available cleaner-disinfectant solution (eg 
MSA Cleaner-Sanitizer II, part # 34337, local purchase 
# 7910L40343318X), or they may be washed with a liquid 
detergent solution and then dipped in one of the 
following disinfectant solutions: 


1. Hypochlorite solution (50 prem chloride) for two 
minutes. Add approximately two ml Clorox or Purex 
(household bleach) to one liter of water (two 
tablespoons/gallon). 


2. Aqueous iodine solution (50 ppm iodine) for 2 
minutes. 


3. Quaternary ammonium solution (200 to S00 ppm of 
quaternary ammonium compounds in water) for two 
minutes. 


c. Rinse completely in clean, warm water less than 120°F 


d. Air dry in a clean area. 


DESCRIBE CHOSEN CLEANING METHOO(S2 : 
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Storage. 


1. Respirators shall be stored to protect against dust, 
sunlight, heat, extreme cold, excessive moisture and 
chemicals. Respirators for emergency use should be stored 
in compartments built for the purpose, clearly marked to 
indicate the content and must be quickly accessible at all 
times. Routinely used respirators may be placed in plastic 
bags. Respirators shall not be stored in tool lockers or 
boxes unless they are in containers or cartons. Respirators 
shall not be stored in chemical storage cabinets, lockers, 
rooms or areas. 
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\ Section F ~— Miscellaneous FY85 AF Maintenance Personne! Turnover Rate 
4-10. Depot Maintenance Personnel Turnover. Lusses 18,023 0 = oye 
The annual rate of turnover of personnel perform- Assigned 147,567 Wie’ 
ing depot maintenance. This rate is based on the 
average number of civilian personnel assigned to 
AFLC depot maintenance functions during calendar = 4.12. Monthly Assigned Hours. The number of 
year 1985 and the total depot maintenance person- — hours per month a military or civilian employee is 
nel losses experienced during that year. The source — assigned for duty. Monthly assigned hours is based 
of the data is the Advanced Personne! Data on a S-day 40-hour work week. This factor equals 
System-Civilian (APDS-C), E300. The OPR is HQ calendar days per month less holiday and relief day. 
AFLC/DPCC. (Saturday, Sunday, or compensatory weekday for 
‘ weekend workday) times hours per day. The stan- 
f 1985 Depot Maintenance Personnel Turnover Rate dard Air force monthly assigned hours used in 
5 allocating manpower is 167.929 hours. The source 
7 Losses 2,439 = 0621 of the data is AFR 26-1. The OPR is HQ USAF/ 
2 Assigned 40,109 ica The prescribing directive is AFR 26-1 (Vo! 
> ). 
e 
v 4-11. AF Maintenance Personnel Turnover. The 413. Annual Available Hours. The number of 
r annual rate of turnover of enlisted personnel per- hours per year a military or civilian employee is 
r, forming Air Force base leve! maintenance. This available for primary duty. Annual available hours 
‘ rate is based upon the total number of enlisted per- is equal to monthly assigned hours less tota! 
. sonnel assigned to aircraf: mainenance Air Force nonavailable hours (leave, PCS related absences. 
. specialty codes at the end of F185 and the total medical leave, organizational] duties, education arc 
e- t number of losses experienced during that year. The training, social actions, miscellaneous, overseas 
ts source of the ga%a 35 the Recentivt, Matisne Repor peculiar activities and special absenses) times 2 
is prescribed by AFM 30-130, Voi 1 and the Airman months. The standard annual available hours for 
; Force Characteristics P769 Report Prescribed by military and civilian personnel are presented. The 
bs AFR 30-3 and AFR 700-4, Vol 1 and Vol 2. The source of the data is AFR 26-1. The OPR is HQ 
OPRs crs HQ AFMEC DPM STE and HQ AFMPC’ USAF/MPM. The prescribing directive is AFR 26-3 
DPMYA (Vol Tl). 
5. 
Calendar da:: 35.4375 
aes Less: 
ue | Holiday 0.75 
34 Relief Day's 8.6964 
| Assigned Days 20.9911 
' Times hours per day 8.0 
30 Cj No. Assigned hours 167.929 
10 
4 Military Civilian 
x2 CONUS Os CONUS OS 
28 Monthly Assigned Hours 167.929 167.929 167.929 167.929 
Less Total Nonavailable 22.730 24.464 22.65 20.76 
2 Monthly Hours Avaiat:< 145.2 143.5 145.3 1472 
Times Nurrber of Morzs 12.0 12.0 12.0 -—« 
; Annual Hours Avaitac.< 1742.4 1722.0 3743.6 ite + 
= YY 
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overtime (8 ME @F TWEE IWME 
0744 pesyC7s*4) = 10.8 RAS, Sever ine p man 


OVER TIME PAY = Base Pay (2.44 X16) * Fl A.ul boa oT, 


Pay Ko Gar 


A, Stangawo Was. © (944 me) C398) 2 SS, 2732 man/yen 
ee 


WS QumRT mE Hes. (120.8 ye (8.ue ) a 2440,73 ot eax 
he 


encima 


Tetar ar with eevee Time one mant BR2i3, a& 


4 / fer 


ENGINEERING NOTE ROOK 
CHUCK CRAWFORD 


OO- ALT 
FLAME SPRAY 


WEAT TREAT 
CASTING 
DELDING 


WOTES TAKE WHLE OW A TOUR GIUEW BY CURTIS GJORQENW 
OW JOR 12 +1929 
4| ZW FLAME SPRAY THEY CAA SPRAY THE SNE JONTERIAL 
OR A DIFFERENT INATERIAL CUER THE BNSE METH. 
7WE BASE METAL DOES MOT EXLEED 250° DURWE 
THE FLAME SPRAY OPERAT 0d 
THE? WAVE THE ABILITY FO SPRARP CERAMIC 
JR TERIRUS OM BASE METALS. 
@ ELAINE SPRAY DOES WOT KRVE BAK CCEMT 
| TEMUVOM STREWETH, 
lo THE BRSE MORTERIBL MUST BE AT LESS OU 
oe JAE JOPAL S/Z2E MEEDED FOR THE FLHIE 
SPAY PROCESS JORE LFFEC/TIVE, 
4 TMEV WRUE NONE WNTHERMO SPRAY) PLASMA LAME 
SPRAY UWIT. THIS WIT IS WITS OLD ROOT 
| DUE 7O THE WOISE TNAT IT (OAKES: 
3 7H PLASIOR ELAINE SPRAY UWIT IS TOTALLY 
PROGRAIINABLE. 
3 WE ALSO REBUILD THE HEAT BLANK ETS ECE 
1 EACH STATIOU WAS TO WAVE ITS OM) VENTILATION 
SVS 76M. 


0b. MOESTIONH NbW LRM VWPRES OF FLAME SPRAY 
AR& THERE ? 
ANMSWETZ THEE ARE 3 TYPED. 

4 ARC 

2 COMBLSTIOM 


ZF PLASINA 


D9 QUVESTIOU Nbld 1/8 THE GI0RK LOKD? 
AWWA IT 1$ LOMSTNYT. 


/2 QUESTION Nb FAST CAN THE MONTERUMC OF APILIED 
ANSWER FLAME SPRAY CAN PUT ON 060 OF Mh TWCH 

W 20 MINUTE. PLATING THKES 4 NWA TO PUT OW 
004 OF At LACH 

13 WHEN THE STEAIN VALVE OF) INE DECREASE 2 

WENT DOWN IT VOOR 14/0 NDIRS FO CET /T 
PSE. NOTE EVERY THIS MUST IE OECIZEMNSEO 
BSIO2E £7 LAM BE FLAWE S§PRAVEIA 

14 TNE REST OF JAE EQUIPIIENT /§ [l/ COOD SNAPE 

SOOST OF THEIR PROBLEMS G//7N GOUIPITENT /5 
ELECTRICAL WHEN DT GIES DOWM 

S LMOST OF JAE GOLWIP MENT 18 10 TO 15° Ves 


QLD. Zl WAS COINE HEIE FROM CT AER BASES, 
4, TNE AIR USED FO FORCE THE FLAME SPRAY UAT 


DQM TO THE Pll JHUSV BE VERY CLEAW. 
47 LIHEN WE QDERKHAML SOMETHIIG WAY DON'T 

GE QUER MHML IT THE SHITE WAV EVERY JVME. 

THE FOUTIWE SWOULD BE THE SANE ALL OF THE TIME. 
FOR THE SMIVE PHET se THE ROUTING SHOULD IPE 
TANORED FOR THAT PRET THE SMME OPERNIMW EMLA TUE FOR. FLAINE SPRAY 

MOTG FROM WIS POWT OF VIEW £ AGREE, HOWEVER. 
WHEN I LOOK AT THE TOTAL CPLEANITVOUY PROM 
DISAKETIRLY 70 ASSEINGLY L DISAGREE, LF FEEL 
THAT THEY WEED BETTER GM SIMEELIV SE SUPPORT 
WW ECE. TO THE EXTENT OF HAYNE A FULL THOTE 
CMCIWEER. ASSIGCVWED FO THAT WORK ABEN, WITH 75 
DESK LOCATED WW THEKI2Z OF F/CEe WITH THIS KIND 
OF SUDPORT THE PRETS WOWLD BE SEMT TO THE 
CORRECT RCC FOR REPAIE WITH THE CORRECT POCTIWIG 
AS VOU HMO NOT ALL PARIS THAT COME OUT OF THe GEES 

REQUIRE THE SIE REPAIL, HOWEVER CERT/RU.LTEMS. 
REQUIRE CERTIAO REPRIE SO ROUTIVGS COOLD BE 
COULD BE WRITTEN TO TAKE ChRe OF THELE 

PROBLES, 


More L FEEL TAAT THIS 13 SOMMETAIME PHAT SHOULD 
BE SERIOUSLY LOOKED A7, 


SCHEDULIVE. 
I DOM'T HRVE MMV REPORTS SENT QUER HlRa TO 


| tame SPRAY TO TELL US WHAT OW PRIOR ITUES SHOUD 
BS. I RU BY WHT HAS BEEN WERE PHE LONGEST, 

| WE NEED A SCHEDULE SO TART WE ERU SUPPLY THE 

| FEMS ATEN 1S WEED RE THE WEST PERSON DbU0) 

| ae LE. ALSO IF OWE OF OUR CUSTOMERS WEED A PARTICULAR 
| _-7En WE PUSAG THAT TIEN 


|CQuIEMEWT 
| TMEV HAVE AW OLD SAD BLNSTET2 THAT NEEDS TO 
| BE REPLACED, CURTIS Who TOLD TANT THERE WAS 00 
| DWEV WW TRE BUDGET FOR THIS UNTILL /9f3 OR 
| 7795 ZL ASKED CURTIS LIANT RAPPENGO IF THE 
SQMD BLISTET2. LUEUT COMPLETELY CUT, HE SHID 
TWIT IE I WAS COMPLETELY DEND THEY WOULD 
PROBABLY BE ARLE JO FID THE UWE TO 
REPLACE /T, 
LOVE WHEW THE SANOBLASTERE Ole DEG RERSEL. 
60 DOWN THIS SHOTS THE SHOP DOW, AWD 
JRE SEVEW FLAIME SPEAY OPERATORS, 
NITE LURTIS WHS WOT SURE 1E THE STOCK REPAIR. 
PHATS FOR SAND BLASTEIL AWD DECREASEL OR 
MOT. WNOWEVERE I FEEL THAT ALL OF THE 
LR/ITICHL PHRTS FOR TNESE TLIO WITS 
SWOLMLD BE STOCKED. 
WOTE THE SMD BLASTES. IS DOWN EVEEY 2S ONYS Fore 
UM MES. OF LUSCHEDULED TINMTAACE, 
THE DECREMSER 15 DOW EVERY IS DAIS FOR 32 NES 


| 


a 


AE TER TALKING TO MEL ANDERSOU NE SAID THAT THEY 


WWE OVER WEWS WHICH THEY ATTACH 7d 7HE WLOT. 
TMEV SHOULD PROBARLY MINKE A-SHETCH OF THE PRAT 


THAT WAVY THEY CRAY LOEN TUFFY EXACTLY WHA? WEEDS 
JO BE BOVLT UP AND ANHOLW JAIOCHM SEE WLD OW WEMT PREE 


THE TRACKWE SYSTEN AWO SCHEDULIVE S¥STEM 


NEED FO BE LTMPROVED ACCORDIWG TO CURTIS, 
CORATIC LIOEDENW BELIEVES THAT ZF YOU 

TRAW THE PERSOUNL JO DO QUALITY LOORK AWD THE/Y 
BOLD THEIN TO .THE TASK OF DOW CEC THAT TVPE OF 


WORK CORRECTLY NOTE FT ACREE TEACH THEI) AbD THEN 
LET THEI KNOW WHAT VOU EKPECT. 


LURTIS HELPS WS PEOPLE LUMOERSTAND G/HAT IS 
LAPECTED OF THEI), HE THEN GEIS THEI 70 00 
IT BV TRUSTING FAEM: HE RELVES IW THWWE THE OUT 
YO LISTEN) JO HIS PEOPLE AUD WORK WITH THEI7). TAA 
HELPS TO LWIFK THE RCC. NOTE FT FEGL THAT FHS 
43S A UEIEY GOOD PRACTICE AVO HELP THE CLUPLOVEE 
TO GhIW A BEI/EIR ATTITUDE 70 WhROS Wik 4 QUALITY. 


ZEMMSPORTATICL, 

CURTIS SAVS THRY HE WHS NH PROBLEM SCTTWE LT EME 
PIOUED LON TIPAELY PIRWMER « PERABPS TRRMIPOR TATUM 
SMOULD Hab A SPECIVIC ROUTE AWD ThAE SCHEDULE 
JD FOLLOG. TMIS WOWLD ALLOLY FPNE PAETS TO 
WUE IW hh TOORE TIMELY JORAMIVER, AT PRESEWT 
THE WAVE TO CALL TRAMWSPORIATIOM TO 66 FT Z7EMS 
l0OUE0. THEY ARb NOT ALIS PUIVCTURL. SOME 
TIES LIYE SET PAATS GUT FOL TWEM PMP 


WE HMVE TO BRIVE THEM BACK 1d OT QUITE THIE. 


A 
15512N @vorKk CONTROL DOCUMENT (MEDS) yg ae pie Be fete 


2 J08 OROLR NO . 6 OATE COMPLETEO 
. : : : 
_ # a a a 
a, 
— ae en -_ | 


13 SERIAL NUMBER 14 NOUN 
OUTER CYLINDER 
18 16. 17 20 
DISPATCH | PERF RCC/OP 
STATION NO WORK TO BE ACCOMPLISHEO “Qn 
| i x 


‘25B ~IGRIT BLAST COLLAR AREAS PR 
‘IFLAME SPRAY. *C/P MOVE 


25D FLAME SPRAY STEERING COLLAR Af 
A THICKNESS TO ALLOW MACHINING BACK 
TO 7.119/77.120 OD 3.352/3.355 WIDTH 
75B LAME SPR RAR 
THICKNESS TO ALLOW MACHINING BAC cll pes — 
7.118/7.120 OD 2.228/2.230 WIDTH KY DIMEWEON 10 ALLOW FOR 
39 
7.118/7.120 OD 3.352/3.355 WIDTH 
63 RMS FINISH UT ME UARIS 
*C/P MOVE Gh) TNE OPERA SOR 
69 MACHINE TOWING COLLAR AREA : 
7.118/7.120 OD 2.228/2.230 WIDTH 
63 RMS FINISH 
*C/P MOVE 
26 ANODIZE OUTER CYLINDER | Mi | 
26 7) ) a 
*C/P MOVE 
8 HONE UPPER SEAL BORE TO REMOVE 
TYPE II ANODIZE 32 RMS %.522 MAX 
5 . 
ae Po 
21 FINAL CESTINATION 22. COORODINATION/INITIATING RCC SIGNATURE/DATE 23. DOCUMENT/SN 


DISPATCH FUNCTIONAL 
i) 
15512N 


AFLC FORM 958 NOV. 80 PREVIOUS EDITION WILL Of USEO 


re ee ee oe 


SB Ict& 


"S511 WORK CONTROL DOCUMENT (MEDS) 


Sneenerneenek ie 
2 JOW OMLER NO. > “Quantity @ PROOUCTION St¢ ROC 
125 7A | 


7 PART NUMBER @ TECH DATA ® ITEM SERIAL NO 


BQMNC27 


10 MOOEL.OESIGN SERIES }1t STOCK NUMBER 12 OPTIONAL 


Kiss Moss 


13 SERIAL NUMBER 14 NOUN 


L36G37 OUTEK CYLINDER 


8 18 
DISPATCH | PERF ACCOR 
STATION NO WORK TO BE ACCOMPLISHED 


26 170 VAPCR DEGREASE V Rea 


26A 175 F.P.I. 
’ *C/P MOVE 
449 & & #8 &# *& & @# NO T E *® & © & 8 & & 


IF LAST NDI OPERATION IS UCMPLETED®* 
HERE, TAKE PRODUCTION COUNT. 


26 


AREAS .010/.014 
*C/P MOVE 


INTENSITY 7 ae é e) 0 102. 
*C/P MOVE _ 26 198: 


. 100% 
*C/P MOVE* 


SOCKET 
*C/P MOVE 


x Gere, ee 


APE RE 


REMOVE 70-80% OF SHOT 
*C/P MOVE 


1 ool ‘) 


deny 


' v9 


70-80% OF SHOT 
*C/P MOVE 


PINAL OESTINATION COOROINATION/INITIATING RCC SIGHATURE/DATE 


bed iad | -¢ 


en FORM 958 NOV. 80 PREVIOUS EDITION WILL BE USEC 


woo 


b 


al 
AFLC FORM 9 is NOV. 80 


1 
PAGE OF _. PAGES 


} } Dy Beare 

eset eae a ul nica i see 

2 JO8 OROCR NO 3° QUANTITY 4 PRODUCTION SEC RCC 3S OATE SCHEO 
TAG52A MNPGP PEA 1589 


7 PART NUMBER 2 ITEM SERIAL NO 
B-15576-1 16G63-2-30-3 
45-1-1R2 AND SUPPLEMENTS 


6 OATE COMPLETED 


343 


ALL NECESSARY CFERATIONS HAVE 
BE OCT TD THE 


ed oe Cees er Pesesy 
sae ee, ce SV ILIDGE 


ee 


10 MODEL DESIGN.SERIES 


C5A MAIN 


13 SERIAL NUMBER 14 NOUN 
BALL SCREW 
15. 16 7 
OISPATCH | PERF RCC/OP oe - 
STATION NO WORK bid (3 ae a avast tas 


SHOT PEEN 


MIL-S-1216 
FPI IAW MIL-STD-686 
BRUSH PLATE MIL -ST0-866 
IL-STD-1948 


P/O NO1561 
GRIND 1AW MIL-STD-86 
FLAME SPRAY MIL-STD-86 
TEMPER ETCH MIL-STD-936 
IAW MIL-STD-150] 
TYPE tf CLASS ilf 
TAW MIL-STD-87: 
298 000 ReRektevren 
ALL PERSONNEL INVOLVED IN THE WORK 
PROCESSES SPECIFIED IN THIS DOCUMEN 
HAVE BEEN THORO'NIGHLY TRAINED AND AR 
FAMILIAR WITH ALL PERTINENT SAFETY 
PR CES AND RAZARDS CONTAINED IN 
THE BASIC TECHNICAL ORDER (T.O.) AN 
T.O. SUPPELMENTS~ REFERENCED IN BLOC 
8 OF THIS AFLC FORM 958. THE APPLIC 
ABLE T.0.'S AND SUPPLEMENTS WILL 
ALWAYS BE JSED IN CONJUNCTION WITH 
THIS DOCUMENT. 
*COMPONENTS WILL BE THOROUGHLY 
CLEANED & PROTECTED (C/P MOVE) FOR 
MOVES BETWEEN OPERATIONS /DISPATCH 
STATIONS. 


*** *WARNING#** #¢ 


EPAIR 
PROCEDURES REQUIRE THE USE OF 
EQUIPMENT, PROCESSES & CHEMICALS 
WHICH ARE POTENTIALLY DANGEROUS TO 
PERSONNEL. ADEQUATE SAFEGUARDS AND 


PRECAUTIONS MUST BE EMPI.OYED TO 
PRECLUDE INJURIES. 


22. COORDINATIONNEITI TING RCC SIGNATURE/OATE 


FINAL DESTINATION SBS | 
DISPATCH FUNCTIONAL 
a 4 


1 OATE 


: 65N WORK CONTROL DOCUMENT (MEDS)? S7980 lekees Sohn idis 
; #NO. [3 GuANTITY 4 PRODUC TION SEU REE % OATE SCHED 6 OATE COMPIETIM 
/ 
7 PART NUMBER @ TECH CATA 9 (TEM SERIAL NO 


an ae oe 


TS SERIAL NUMCER 1a NOUN 
BALL SCREW 
TS. 
DISPATCH rene nccion 
STATION WORK TO BE ACCOMPLISHED 


oat 


*C/P MOVE 


34C5 005 DISASSEMBLE 


ie <a *C/P MOVE 
*REQN* 

4B 00 
*REQD* 

345 Oli BAKE 4 HRS 
*REQD*| DATE IN. 


DATE OUT __ 
*C/P MOVE, 


Bex \ 24 MAY (1989 


5 
3 z 4 JAY 1p89 


BSRCC SiGNATURE/OATE [2 OCOCUMENT/SN 


34Z 


IF REQ‘D *C/P MOVE 


CROSS PIN HOLFS 1.600/1.603/1.607 
SERVICE 
o/s PIN HOILES 1. 69071 700 MAX 


SE VICE 1 
NOZE: A MINIMUM OF TWO.’ the 
CONT INVER) 


1065N 


Pageious eerie = oe Use 


Z1065N WORK CONTROL DOCUMENT (MEDS) 


PAGE OF | FACES 


2 JOB’ ONULR NO J Quantiy [a ekubuciign sur Rce [> DATE SCHED @ OATE COMPLETED 


7? PART NUMBER @ TECH OATA ® ITEM SERIAL NO 


1O MODEL OESIGN. SERIES 12 OPTIONAL 


13 SERIAL NUMBER 14 NOUN 


BALL SCPEW 


13, 16 20 
DISPATCH | PERE RCC/OP 
STATION NO WORK TO @E ACCOMPLISHED Q 


1? 
ARE REQUIRED ON THIS FART. 
*C7P MOVE 


26 018 VAPOR DEGREASE *C/P MOVE 
26 019 STRIP CHROME FROM UPPER END ONLY 

IF REQUIRED. 

*C/P MOVE 
69 021 MACHINE CENTER ON SMALI. INTERNAL DI 


AT UPPER END .060 X 60 GEG. 
*C/P MOVE 


; BA ROOVE ARE 
ROUGH AND SCORED AREAS. 
*C/P MOVE 


CLEAN UP , Gi) TO OPERATION 030 & 
INITIATE ALL APPLICABLE OPERATIONS 


“$07— MOVE 


SPRAY WOT TO EXCEED 3.70 
£C/P ROVE 


one ( 


MINIMUM. | 


HIN 2055 A AOL, 
1.69071.700 TO CLEANUP 
ONLY ENOUGH MAT‘). 


; FINAL DESTINATION 
OISPATCH FUNCTIONAL 
coor 


? ai. 23. @ COOCUMENT/SN 


065N 


TAFLE FORM a NOV, 60 ; PREVIOUS EDITION WILLEBDE USED 
n 


65N t OATE , 
WORK CONTROL DOCUMENT (MEDS) dG RO) 


PAGE _. OF __ PAGES 


a 
° 
? —_ ne ee, neni 
_ _ fee eee od 
10 MOOEL.OESIGN. SERIES /1t STOCK NUMOER $2 OPTIONAL 


33 SERIAL NUMBER 14 NOUN 


BALL SCREW 


eed 


15. 7? eel 20 
DISPATCH 
STATION WORK TO BE ACCOMPLISHED a 
*C/P MCVE = 
26 060 NITAL ETCH 
| 25 MAY 996 M AN 
YN time ov. Of 9d vate out (&) 
Jat | #C/P MOVE 
+ 2 ew et er tb tN OT Ft * & 8 he 
IF LAST NDI OPERATION 1S COMPLETED#* 
HERE, TAKE PRODUCTION COUNT ‘ 
a t v & * * 2 ? t ® n * 2 * * 2 ¢ ® 
26B 0 ‘BAKE 4 HRS AT °50/400F WITHIN 8 HRS 
| yy! | OF ETCH 
(eM! = 
aad DATE iN ~ TIME IN Oo ae) 
| DATE oun 95.19aginE out L000 
| rom = *C/P_MO AY 
BA FMPI */P MOVE 
* 2 ££ * © ¢ *@ nN OT E *t * # & 2 2 & 
| oe IF LAST ND? OPERATION 75 COMPLETED* 
HERE, TAKE PRODUCTION COUNT 
Lr Ss NF 
*C/P MOVE 
Hea do Cross, “ew he! eS 
LP ie ei 5-0; ON HRC 
TYPE II CLASS 8. 
, K/E IXTUREZRTC. 
(CONTINOED > . 
6 Py 21. FINAL OESTINATIC 2 . COORDINATION/ING TATING RCC SIGNATURE/DATE DOCUMENT/SN 


DISPATCH FUNCMONAL A c 


|| py. q ; 
h: “AFLC FORM 958 NOV. 60 patvious coiTi¢ with 8 USED 
we 4 


21065N 


Per te 


* 2 JOB ORDER NO 3 QUANTITY 4 PRODUCTION SEC/RCC 
sores 


y 
r , 
Sethe a 


21065N WworK CONTROL DOCUMENT (MEDS) 


PAGE __ OF __ Hare, 


7? PART NUM@ER @ TECH OATA 


ee ae — 
13) SERIAL NUMBER 14 NOUN 
BALL SCREW 


3. 16 17 
DISPATCH |} PERF ACC/OP 
STATION NO WORK TO BE ACCOMPLISHED 


*MECHANIC SIGN OFF REQUIRED---~-----} 
*C/P MOVE 


20 


26 098 PREPARE 0.D. FOR CHROME PLATE, 
GRIT BLAST 


*C/P MOVE 


26 100 CHROME PLATE O.D. TYPE [I CLASS 


3 SUFFICIENT TO GRIND BACK TO 3.748 


*MECHANIC SIGN OFF REQUIRED-------- 
*C/P MOVE 


DATE OUT_ TIME OUT 
*C/P MOVE 


a) 
> 
“N 
w 
~ 
» 
@ 
=< 
— 
hax 
pony 


*C/P MOVE 


a2 et #@ * *@NO E* 
(CONTINUED ) 


at. FINAL DESTINATION 22. COORDINATION/INITIATING RCC SIGNATURE/DATE | 22. OOCUMENT/SN 


DISPATCH NGCTIONAL c ie 
Em aie i 


AFL FORM 958 NOY. 80 PREVIOUS EDITION WiLL BE USED 


v 


4 oate 
21065N WORK CONTROL DOCUMENT (MEDS) A Meera age wenee 


> 

* 3 “Onptwno 3 QUANTITY @ PRODUCTION SEC'REC ee DATE COMPLETED 

— Re ert uae eal a 
ot ae — 


V3 SERIAL NUMBER 14 NOUN 
BALL SCRiw 
‘Bispaten pat Recor 
WORK TO BE ACCOMPLISHED 


rT _ ae 


MACHINE CROSS PIN BUSHING 
eos | P/N 66033001-107ST 


69 


INSTALL CROSS PIN BUSHINGS 
P/N 66C033001-107ST 
INTERFERENCE FIT.0037.004 
*C/P MOVE 

MACHINE FINISH SUSHINGS 

TO 1.600/1,.6¢3 I[.D. 

*C/P MOVE 


PRE-PAINT I.0. OF BALL SCREW 


*C/P MOVE 


FINAL ACCEPTANCE OF WORK CONTROL 
DOCUMENT FOR COMPLETENESS §& ACCURAC 
*KEQD*|OF ALL PRECEDING OPERATIONS THIS 95) 


VISUAL INSPECTION 


34C5 220 


jt tL 


at FINAL OESTINATION 22 COORDINATIONANITIATING RCC SIGNATURE/DATE @ |23. DOCUMENT/SN he 


DISPATCH “er 
, ae es Se | | 
' 


ORM 958 NOV. 80 PREVIOUS EDITION WILL Be USED 


0. 
Pe heating —_—s 


woe Nd 
Y65N WORK CONTROL DOCUMENT (MEDS) bieen co Jukes 


vtR NO 3 QUANTITY @ DATE COMPLETED 
24U5 0A a ae |) 
ff 7 PART NUMBER ITEM SERIAL NO 
TO MODEL.OESION. SERIES 12 OPTIONAL oa 


13 SERIAL NUMBER 14 NOUN 


BALL SCREW 
‘lararehs 


20 
STATION woRK ue Lt 3 TORE Q 


F LAST NiT 
HERE: TAKE, >RoDiICTION eoaes 
, * @ & 8 & @ 2 2 & & Fb e he hf 


VAPOR DEGRFE ASE: 


*C/P MOVE 


26A 


FPI 


& 2 @ t © © @# NO TE * #& & &@ & bh & 


IF LAST NOt OPERATION ITS COMPLETED®* 
HERE, TAKE PRODUCTION COUNT * 


i 2 


405 BOND COAT & BUILDUP WITH METCO 
#5 STAINLESS AS REQUTRED TO MACHINE 
BACK TO 3.765 *C/P_ MOVE 


P CROSS PIN HOLES 
REE FLAME SPRAY $ 


HATHTAIE 64RMS FINISH AFTER GRIND. 

BLEND TAPERED AREA TO MAINTAIN 1.50 

RAD. CHAMFER TOP END 20DEG. BY .200 
D i 


REQUIRED. 
(CONTINUED) 


21. FINAL DESTIN fe co INITIATING RCC SIGNATURE/OATE (A [23. OOCUMENT/SN 


OISPATCH 
. 21065N 


AFLC FORM 958 NOV. PREVIOUS ED B TION WILL BE USED 


oh 


/ 


LURTIS SHD THAT THEY HAVE A B/S PUSH OW 
GEFECTIVENESS, THERE FOR NE DOES MOT FULL OFEMMGS 
UNTUL WE NAS TAE WORRLORO FO TUSTIEY THE EVIE 


Whit POWER, NOTE LS FEEL THAT IS A OLY COOD TOM 


WE MEW PEOPEE VOID BE BROUCAT 1 AT & LOWER SKULL LEVEL LMCH DOES 
F AYEE CYORTIS APEIBLEM. 


THEE SCHEDULER 1S NANCY HARTIORM 


| WEAT TREAT. 

| ZW AEAT TRERT THEY WAVE A STORREE PROBLEMA, 

| TWE WELDING DEPARTMENTS JIRTERINLS SEEM 70 

| GOUSTANTLY END UP W TNE NENT TRENT KEM 

| FUE LS HAZARD TO THE LIORMERS W NHENT 
TRENT, VOTE LO FEEL THAT THEY SHOULD HOE 

| 9 STOPNCE ARREM FOR THEN TOATERIALS CONSTRUCTED 

\O“T S/DE OF THE BUILDIWE LTH A COWEE CUER 
17) THE TOATERIAL LOULD RE BETTE. ORCAL ZED ND 
THIS WOULD VOWNE IT ERSIER FOR THEM TO FID 
LIWAI THEY WEED, UTE IF THE METALS LEFT OUTSIDE 17 LE 
POST TMS CAUSTIC THE GDELDER EXCESS UK, 

THE WORELORD VARIES, IT HAS SLICE WT 
FLUCTUNTIONS PER QUARTER. THE & MOLE LORY GPRLIER 
WHE FISAL VEHIC, TIEY BAREDLI PEOPLE AS READIRED FOR THE LORD 
AS FOR COWDEMUWE PARTS WE DOMT THEV ARE 
COWDEMMNWED [SE FOR THEY GET WEEE, BY & 43 
FOR EACH PRODUCT LINE THE PROCESS STAUS THE 
THE SHINE FOR THAT LE, 

LE MRE STAFFED ADEOUNTELVY WE NKUE WE OF 
THROUGEM Wb $4, AS FORE TRAIWMIY 6 JOST OF PME 
TRAINWW6 Mi O TNE JOR TRUMMIWG6 2 LL 
LIKE FO SEND THEM OUT FOR MNORE TRAIMOMWC 
LE FO AN TECHNICRL SCHOOL TO LENIN PHE 
PRIWCIPHLE OF THE PROCESSES AWD Ol JOST 
HHNOS OM EXPERIENCE, 


ZL COUD REALY USE A BECINNIME COURSE FOR 


OV NEW EVIPLOVEES lV MIANPLA. 
WE GIVE TAEIN I NOUSE VRMMNIWE SUCH ANS 


7TECH. DATR TRAMMME. I FEEL THEY WEED THE 
TECAICNL BACK GROUWD OW ET SO THAT THEY 
LD ERSTRAD THE PROCESS. 
CURTIS FEELS THAT THEY WEED TO HAVE A PRIORIT? 
SYSTEIN QW THE REPHIR OF BROKEW EGIUIPITEN NT 
THIS SUSTEIN WOULD TELL THEI) WOW LOWE THEY 
WOULD WAVE TO BRIE 17 BACK WTO 
DPERAT ING COMOITIOM, MOTE I TAUUK THIS Mf A COD 
LOE THAT Wh? THEY WOULD KVOW WHEEE THEY 
WhD A ERITICAL PROBLEIT) OB WW NEICE THEY COUD 
LOT IT WHIT, GEE EQUIPMENT FOR DETAILS. 

ALO 6 lITH THE BECAME COURSE CURTIS 
LOUD LINE AOVAWLE COURSE 1 FLAME SPRRP 
WEAT TRENT, CHSTIWG ¢ /ELOING, ME FEELS THAT 
THIS WOULD HELP WIS PEOPLE NEEP UP WITH 
THE MEW PECKMOLOEV Mo IT COMES OUF, 

wong EF REEL THE ONCE WIS PEOPLE KM 0W MEU 
THE/2 JOB,. THEIR INTREST Will /WCRELSS AMD THES 
WILL 00 A RETTER FOB FOR NEI) AMO FOE THE 


A/R FORCE, SJHOST COMPANVS OF io< Pane Oo” 


THED. UNITS (ETA CRE wo Wed AP MUA NE SAID SAFETY 


73 €°° FIRIORITY 2°0 Li E SHUT DIWH. AAD ML THE REST 1S Sed) 
AT PRESEWT CURTIS IS CHELKWGE WITH PERKW 

ELMER- METOE INC, AGROUT TRAINNWE, THEY KME 
KM INSTITUTE 210 FLAINE SPRAY W WELW YORK CITE, 


HE FEELS THAT THE PEERSOWAL 1 LHARGE OF TRAIANIVE 
SMOMLD GO OAT AWD FIUD 4 ROALITO TRAINMWE COURSE 
Wl THE SLIEMCE OF FLAIVE SPRAY. WOT A SHORT 


COURSE GWEN BY SOME QUE ITA WT THE EQUIPITECS, 


Lh REPOET 


CURTIS FEELS THAT FOR HIS PEOPLE TOBE A REAL ASSET 
JO THE AREA. PHE NEED TORMOW HOG) THE COM WORKS 
AMWO WHAT TO 00 WHEW IT JIRLFUNCTIONS TO CORCECT 
TAE PRZBLEIN £ OPERATOR PAIR A TROUBLE SNOOTING 
EQUIPMENT 
CURTIS FEELS THAT HIS EBUIPINENT /S 1d 
GOOD SHAPE ALL GSHECPT FOR TNE SRMO BLASTEZ2. 
BWO THE DE GREASEIE, HE 1S ORUWE OM BETTMG 
TAME REPLINCED. (SEE EQUIPINEAT 


ENMEIVEERIVE SUPPZET 

OWRTIS FEELS TAAT THEY NEED JO 667 JMOEE INVOLVED. 
PE COULD DEFIWITELY LOULD USE W GOOD PROCESS 
2GHEHWEEL, FOR EXAMPLE WE ARE WORKIWE ON 2. 

STRUT AND HAVE & PROBLE/) G/E HAVE TOC) Mav 
OUGIZ THE HILL TO GET AM ENGINEER... I DONS FEEL 
AWY OVE REALLY NOMWWS WANT WE DO UP HERE |W 
FLAITE SPRAY. WHEN WE CALL THEM Ali THEY RESIULO 
TAEY PMWWE WI RERL LWVVZEST I US, Gi WRT SCMG 
GOOD VALID INPUT WOT SOME b/WO ALL JOST NEMEES 
LTH WS, 

27 WHE 10 OKIE FOR A103 10 667 PRICESSED O00 

TAE ADUVERNCE. L WOULD SUGGEST THAT THEY STRETALOG BOAK 
WOT IL FEEL THAT THEY SHOULD GET SOME WEIMEERS 
SP BY WW LY [Ak BUILOMES LIAICR CONTKIVA THE PROT 


LAlCN THEY ARE RESPONS/BLE FIle 


2M Beet ee ee beech. inca 


pute 


WORK THE NORMAL W0URS. 
DW CASTUG WE NIUE 2 OOPERNTOES AUD CWE SHPT 


HE ALSO WORK MORIN HOUR. MOKMING MES KLE 7 20 
330 MOM. THRU. FR/OKY 


NEAT TRENP WAS TWO SHIFT SO TWO OPERATORS POR 
SWIFT: FOIA THE LAST Ut, WEE HAVE BEE RUM WE 
JEWS PER SHIF AWD 7 DIS R WEEK, MVEROLLS 
THIS WiLL EW NT TNE EWD OF lay, 

AS LONE AS THE EQUIPMENT WRKS I AM NREPY, WOW EVER 
| WMO OT PRUE # BUCK UR FOR QUE SAN DBLISTER, 
EGWNEMENT (DIVISION) TOLD GUBTIS THERE IS tt UES 
FOR A BACK UP SRMD BLISTER, CURTIS FOUUD # 
| COMVERCION KIT TO CHRUEE A STILL SUCTION 
| BLASTER IM 708 PRESSURE. BLISTER. TRS 
| MT Casr 22.100. 

MOTE 

LTH SEVEN PEOPLE W THE SHOP IF THE BLAS TER 
1S DOWN FOR ONG DRY YOu HAVE LOST THE COST 

OF THE LOMUERSION KIT 

CYVAS PER AR 7 ORERRIMSC B WES SHIT" Z Yb IO 
THERE PROBLEM IS FIRST THEV USE W OIFFERWT TVPE 
OF TYPE OF MEDIN (ALUTINUM OXNED TAGM WM THE 
SURPOUUDIWE RONDW/6 Se SECOMD /F THE PRAT SETS 
FOR VERY LOW (2 0R 8 WAS) LT STHRIS THE CORROSIM 
PROCESS, IT THEN WAS TO BE RESAMD BLASTER 

‘QURTIC. GOT ARID OU A NEW SRUDBLASTCR 

JO REPLACE THE PRESENT UWIT. THE COLT LINE PBQCOO 
FOR THIS VOIT, NE SIND THAT THERE HAS WOT REEA 
REPRESEN THT IVE FORM EQUIPMENT WORKUE WITH TNE 
VENDORS OM GETTIOE RUOTE FOE 8 SKWOELISTEL, Mil 

WITE THIS TEMS WHEN WS SRUOBLASTOR QUTS 


i 
ZV FLAME SPRAY WE NAVE OVLY OWE SHIFT AMD WE' 


AIS SHOP” /§S SHOT DOU. VOU TU ALSO WRIT TO TAS WR 
QUIT A TOTAL RERUAO OU THE PRESENT UVANT, 


MOL, 

f FEEL TART voK boul HAUL A PROBLED? W 
FLAIIE SPERY 2 M' BRCK LP SUMO BLASTER /S WOT 
LUCATEO, 2 FEEL THAT THE CONVERSOM KUT 
LOL GE BR 6000 QUICK FUR, FOR LUC RAME 
LWA SUCCESS EB PLITTME AMDTNER 
SWOBLISTER. Wl THE BUOBETs FOR TO BE 
PURLMASEO be) TN IN THE MENT FEW VERS 
Pac B SLOSTEE 18 DOWN EVER! 2S OAVS FOR NY NES, 

LURTIS WAS PUT IO FOIE SAFETY LOCKER AWD 
EQUIPMENT WAS TURNED WIM. THEY SAID THAT 
THERE LIAS NWOT AWE AWE FOR S@CH ITS: 
ME SMUWED ME TNE RERUSITIOW HE ZUROE OUT TO 
| SUMOLY THE LOCXEIE COST "50,10 ND THEY ALE 
LY & MWRENOUSE OD BASE, THE SPORES ITEMS 
ME WRWTED FOOT THESE LOCKER Wee 
\SOSETY LEMS. 
 WELMENT AT 750.00 
| BAP MUSIS OT 720.00 APPROXIMA TEN COST 

FWCE SHIELD AT 1.00 

LOVER MUS =AT 26,00 

SH0ES@ AF £0.00 
RESPIRATIR. AT 100000 

TOTAL 262.00 
HE WEEDS THE LOCKENS WOT OLY TOE IE 
PUFERNCE [BUT 70 COMPLY CATH OSHM PEGULKIIOMS. 


— 


HEAT TREAT 


THE FIRST THWG WE WOTICED IW THE WEAT TRENT 
AREA WAS ALL THE EXTER WELDIW6 MATER IMS 
CSTEEL ECT) THAT WAS SITTVE I FRONT OF THE 
HEAT TREAT OVENS: THIS COULD REA HAZARD JO THE 
MEAT TREAT OPERATORS (6 THE WAL TO GET AUUHY 


FRO OWE OF THEIR OVENS 1A NaRIEY, IF as METH (3 LEFT OUT SIDE 


"Whl ROOST. 
B/CH SRWDAGL AWD CARY SICM00U BEE We. WENT 


TREATERS O/ DAP SH/FR CARY SA/D THAT THE KAD 


© OPERATORS Gt DAY SN/FT AND 2 OW) NICHT SMF 
WEYL BE LOOSHWE 2 PEOPLE OW TUWE S™ 


oe THEY AE QU ENCWME MPMRTS (LAELE OWE 50 Piddids AMO 
LP THEY SHOULD HAVE 2 PEOPEE. I GOT THIS IMFO, FRbM 
LLRTIS THE FORMA 

B/CAN DO WOT FEEL THAT A LOT OF PEOPLE KWEW AEOUT 
HEAT TREAT: WOR DI) THE REALLY KW0W WHAT 
TAEM/2Z LAPABILIT/IES ARE. 


OUR PLAMWER IS GREG KAUFFEMKHW PHOME F678. 
WMD OR SCHEDULER /S NAIWCY HARTIOTAN, 

HOU 1S THE TRAINING HERE Il NEAT REA” ? 
WE WEED (00RE TRAINMIWE BADLY, CURWS (8S GORKICE 
OM TT BOl WHILE PROBLEMS GETTIMWE LT, 2 
FEEL THAT 14h LAE AAD STORE THMMMIYE WE COULD 
OO KA BETTER TO8B. WE AE ALLWAYS LOONING FOR 
MORE INFORMATION 70 WELP US DO OUR JOB BETTE, 


THEW ISM SET OF VIDEO TAPE OUT OU NEMT TEENIE 
THE LOST IS ABOUT #3200.00 


ZL WAS TMNMWE TO CHARLEY JA FLAME SPRAY RVD 
WE INFORMED SNE THAT WHEW €0U USE STEEL CRIT 
QM ALUIDIWAM THAT 1/7 STANTS THE CORRISIO/V 


PROCESS TWERE FORE FRE USE NW SPEC SAL WEWIA, 

THEY ALSO SUOST LENOE THE FRITS bU VAE CNS 
WHILE THEY ARE COWNME DOWN. PE TICAMES 
UST ALSO BE KEPT ROWWIUC OTHERE WISE THE 
SEAT TRAVELS OP THE PHI AMO CAILSES FRO EWE 


4/TH THE FLANVVE SUR. 


PICH SPID THAT OUT OF 40 DISC JE OF THEM ON THE 


DVERACE WOULD WAVE 7O BE REPEOCOESSED 
TWIS WARK OUT FO RE SOM. THE PARTS ARE THEN 
SEWT UPTO EEL 70 &E CHECKED FOR FLATNESS + THOSE 


TNAT DO MOT PRSS THE FOU ARE SENT BACK 70 BE 
RE STRESS PELCIVED, (THE 20%) FT GOT THS INFO. FROM TIE OPE RNIN 


THERE (5 WO OG LOOK THA TMS TH). TASKED ROGER UNM 
Z ASKED THE WAY THEY WERE NOT CHECK OUT WW THE 
MEAT TREAT ARER BU ECL = RICH SIMD LT IS: BECKIE 
iad OOWT THAI THE EQUPINEOT 
| ZT TAKES THEM 11783 We TO TIRME TRE ROWWD TRIP 
GOST EVALUATION BELOW, 
(oe ee See TRIPS gs WKS eee) (es | 72036139 SPENT FOR 
TRID_/\ WECK Hobe, | TRIS /VR. 
£ WOULD SUEEEST A BRANITE OR LAST LEW SUEFKEE 
PLATE IW THE ARERR. TA/S WOULD ELIUMWKIE JHE 
THE EXTeR TRIPS W TUW6 TNE SO% Tid Wilks 
FEO GAD BACH TO NEAT TR CAT Rh FROM EAE 
HEAT TRENT BACK UP TO E42. 


CUHATIS STARTED THAT HE NAS BEEW LWN/TIME FOR /0 

Wr-10 LO°LAadE BOLTS POE A OVE NEED TOME FEE ERTHE 
F#, THE FORIKN NOW 00 £ QWDERSTAHD WHY IT 
ZT SNOULL TAKE OUOEPR A VEAL TO6ET THESE SOUS 
TWEY FIVALLY ENDED UF Keble USIWE ALL THRENL) WITH 

A RMATE WELDED OW TNE BOTTOIN OF TNEZI), 

WATE 

a PEEL THUT THEIPE WEED TO BE BETTER COMMUWICAT!) WW 

FROM) THE PERSON OO TNE FLOOE. TFNHEOUEN THE TWOPS UP 


ee ere ao SRR a 


THESE THROUVCH OIC. AWD TO PYMONA SIV SL. 
Ao OF FWE LAST OF LOM E FRE STILL DONT NAVE TOR 
&ourTs 


DE 


er ee eee 


TALKING TO ERATE WOOD THE FASCILITIES ENCIMEER2 
Z FOU OUT THAT TO GET TRAIMMUG OUTOF THE ACER 
YOU WEED JO WAVE TRAINING JOLWEV AVAILABLE AS 
WELL AS TDP JOONEY AVANABCE. MONE FEES THAT 
TRAIN IS AN ZIOPORTRUT PROCESS. NE M&O 
STATED THAT FLAME PRAY WEED (00kE PUBLIC ITY, 
OO WOU THAT UT 1S HhRDER TO LEARW WELOIOG 
THAN FLAME SPRAY, WO I THWA IT IS AS ENSY 

70 LEARW OWE AS THE OTHER. 

LS THERE ALOT MMRE POTENTIAL FOR THE FLAME 
SPRAY PROCESS. L DOWT Wbl) IF WE LAN DO 
ALOT UabReeE Fore THEI I THE LAMOME CEH 
ARER: 


TALKIWE TO PAT GOR FEV THE WELDING SOPALT. SOPERUISCE. 
HE TOLD [ME TART GO FHE JIAGWESIOM LUMEECS 
VOU WEED 10 PRE HENT AND ALSO POST HEAT THE PHET, 
THE REASOW FOR THIS IS 17 STRESS RELVES AMO 


HELP ELIMINNTE LWARPREE AWD CRACKING. 


TALKWE TO RICH SAWDNLL LEID NENT TRERTE?. THE HAP 
4 LUCFER. ROK FURANCE WHEN WENT O07, THE 
PUT IN AW ORO FOR A WEW FORNOCE. THE SPECS 
WERE WRITTEN AUD IT WENT OUT FOR BID. THE 
Ibs ChE BUCK AND LOW BIDDER GOT THE CONTRI 
THE FURAWLE CAME I THEY RAN IT OP 70 
TEMPERATUICE AWD IT BUCKLED.» THE DUEW QWLY 
LASTED ONE WEEK o TT WENT BAC TO THE RMUFAT RE, 
WE CONTENT THEW WENT TO THE SECOND LOWEST 
| PODER. LEW THE WERT FORANWCE CAVE IW THEY 
LOOKED IT QUER AND IT LOOKED 600D1 BUT LWW 
LT WAS RAN UP TO TEMERMTUIE THEY FOUND 


QUT THAT I7 WAS WOT BOLLT TO TAL 
SPECIFICATIONS OF THE CONTRACT EITHER, 


NOTE 

I THMK THAT THE SPECIFICATIOUS SHOULD BE W/GHIEU 
LP SO THAT THE POMNMUFACTURE KNOW EXACTLY 
WHAT THE AIR FORCE WANTS, I ALSO THIME OW LARGE 
ZLZ7EMS SUCH AS THIS THEM WEED 70 SPECIFY A 


TURN KEV SYSTEM. ©THE AIR FORCE DOES WO) EXECPT 


THE LTGM UMTNL LO 1S ROM ME: 
THEY ARE WORUIUC WITH THE COMTRBLTOR OL TWLS OVEN 


L/HEM WE GET A TIZCAP OR A SURGE LYE HAVE 70 RUN 
THE LARGE FURAWCE « THERE /S AN ESTHOMTE THAT IT 
LOSTUSOA SHR)? LIE NAVE 70 BUM THE LAR ECE DWE 
BECHUSE L/E DO WOT NAVE A GOOD SMALL OVE”, 
A SMALL QUEW IS A LOT LESS EXPEWSIVE 7O Ri 
44ND WOLD BE IDEAL FOR SHIMLL PHETS, 

LIE NAVE BEEW LUAITIAE FOR OU Gh 3 YEARS FOR 
T7H& REPACEMENT FOR CUR SIINLL BOX JDVEM 


P/CA SKID THAT THEV ARE UP CRAOWE THEE 
LUSTRUMENTAT IO) FTO DIGTIAL LWITS AND IT 
4S QWOEKMW6 CWT VERY WELL, 


bee” Se yet Pe Ae See 


NMANWGY HABT MRO =SCHEDULER FOR MANPUW 
QUR LIORVLORD FOR TNE PAST Y¥ GOWETERS GMS 
L WhRTER = 1081197 «SOAS 


| 2 GUMRTER, = «/% 227 ARS 
| > gueerce —/%) ¥23 WES 

4 GUARICR = /% S61 HES 

THE LORKLORD IS DECREASIVG BECKOSE THERE & UOT AS 
lOULN [OISTER OR TEIMPORY LIORK LOAD 

TNE NRE FOR LAST bP YENR WERE 

4 QUARTER: ZL DONT WAU THAT F/EARE 

2 QUNETER 14,234 WEL 
| F QUARTER /% FS ARS 
| ¥ QUARTER 18.17) WKS. 
| THE WORK LOND =FLUCTUATES BECAUSE WE DID HW LOT 
| OE £130 FIRTORE WORK, ALOT OF THIS WORK LOW 
(/S FOR WELDW6s THE LoORK LORD FOR HERT TREAT 
| ( BRRWES) Wit BE EVEN N/IGHER WET AUARTER 
| TMS 1S BECAUSE OF NEGOTMTIOUS, THEY Lith ALWAYS 
| WOE PARTS TO D0. HOWEVER FLAME SPRAY AUD HEAT 
| Tear NEED TO HAVE MOORE PUBLICITY. 
| wore 

VOU FAV C/AWT TO SET AP TOURS FOR PLIK AND AML 
TRIS WAY THEY GOULD SEE LAT TORN P WW COULD DO 
OO FIRST HAND. THIS WIL BIVE THEI ANOTHER 
OPTION ON) WHERE THE MAY SEHD LI0RK 

LOAUIOS. 0 HIVE MANE PROCESS EVCIVEGES 60 THRQUER 
FLAME SPRAV WEAT TRENT SCT TO BB SHOW THEM WHET 
THEV CIM 00. THIS WOULD WELP THE PROCESS EMCIWEE 
AREAS HE WOULD MHRUVE AN OPTION TW CHOBE FROM 
FOR THE NEPR PROCEST. WEY CHU) THEN APPROACH 

TNE NON PERSOUAL POR. SPECIGIC APPLICAVIOL. 


THE NEED A PIECE OF ALUMINUM Y°RYOLS THICK 
THEY HAVE FO BRIS WA FOLL SHEET WITH IS 
YE RIVES 48 THICK. LAAT OO THEY 00 HTH THE 
REST OF LF SNE SRIO THEY THI 70 USE ITT OO 
OTRER JOBS. BOT STILL APPROUPMENTLY 30% 

/S SCRAP. WHEN THEY ORDER BOLTS /F THEY QUNLY 
WECON THEY STILL NRUE TOBMMUC W 100 BOLTS. 

TNE STORE THE EXCESS JURTER/NL OOF SIDE Wt 
TNE VARO. WNEN THE YMRO IS ALERNMEO O47 
LIT ALL GOES TO SALUAGE. TMS /S ABOUT 3O% OF 
NLL TNE TIRIERIMLS BROOKS Wl 70 WhO 6. 


| LOTE 
lL DOW 'T VOU SET UPW WERENWSE WERE THE 


| COLLD REOUISITIOM GY MATERIALS UR OMS 
| PEQUIEED FO THE TOR AMD WOT A LOT law TMi 


BSBAVAQANUNT “Ba dva 


| WAWEV STATED THAT WHEN THE GET ATOR LV M0 
| 


MNWES S/O TWEY OROEICER LS LENCIWS OF Fle 
BLA PIPE. CLLENCTH 420°) THEY OROEREP § LU 
FER. LT LAME iW LATE AWD WNEN IT 607 
NEIAE ZT WAS £45 ° PIECE OF PYPE MOT 
S 20 P/ECES OF PIPE. SNE SHES SAAT - 
TWAS 15 0 COMMAY OCC UREAMEE. 
WE ORDERED A WHEEL TAE COST LAS'EVO.0O LAOW 
LE STOCK NUMBER OESCE/PFIW L/AS WHAT WE NEEDED 
HOWEVER LYMEN 2 CAHIE WI ZT UMS THE LUKO0E 
Z7E&lN WE CHECK EVER THWE QUER AMO TRIED IT 
WeIAW), THE SANE THWE KAPPENEI, C/E THEW WENT 
JO LOCAL PURCNNSIWWE AND GOV TNE CORRECT G/HEELS 
2 THEN TRIED TO GET THE ROD CHANCED AND FUE 
BLE FEINME COULD WOT CET KU¥ 70 CHhhES [T, 
MAUCV CRUALL GOT THE PHRTIR CHAVEED TO hinted 


THE PURE 


a 


WANES WHAT ARE SOME OF THE CHANGES YOU 
WOULD LXE FO SEE HAPPEM 

Ll B/EEER LWORKLOAOS FOR SAP UYW 
2. BETTER EQUWP MENT 
3. MVORE TRAINS 
VY LMIPROVE MEWT ZLNCENTIVE PROGRAM] SEE VEX PACE 
S BETTER PRIWTS. © WE GET PRIWTS WITH NO 

DIEU S 100) AUD OR FOIL )LM THE FUTURE LE THE PRIATS 
MLE WOT CORRECT THEY LHLL BE SEMT BUCE. 

MOL) OFTEN TO VOU EMO LLP GSAITHOGE FOR TARVERIMS! 
LUITE A’ LOT, 

THEY HRUE FO WAIT A WEEK SOMETIMES Foe 
WOO EWEIMCER. SHE LICULD LIKE TO SEC OOK 
MOVED W770 THE AREA. SAE SA/D THEY LOUD 
FIMO SPNCE FOR NIMUOK N&R 
MOP a 

WHEW THEY ANE LWORKIWG OF K LARGE PROTECT 
Ah HAVE A PROBLEM). AND CALL TNE EHETVELR. 
LF LT TANES THEI NW LYCER JO COME OFF LETS 
LOOK AY TWE AFFECTS, 

2 2SP TIES LPN CERCE NMIUUMT OF FLOUR SERCE 
2. £27 LOWER TNE ENVTAMISIAST. $OR THE PROSECT 
JS. THROWS THE SCHEDULE OFF LSRON THAT POWT Wd 
VY. FORMRN WAS TO CEI THE EMPLOVE E ANOTHER SOB 

70 LIORK LH. 


£ VTERMR DIUM 8 SET OP TIME 


NMAMLY STATED THAT THEY COST APPROX IKTELY 
/2HRS. BW 2 WEEKS 
C12 WRSNZ6 MEER YVOS IS © 9/3,798.60 Tilt LISTED WWLE 


WARITME FOR EWEMWEERIVE FESPOMCE 
Lf WOULD SUGCELT THAT THEY KEEP A LOG BOOK OF DOWN 
WATE TIME. ECT. THE WOULD GIVE YOUR BETTER PICTURE 


OF WHAT 1S REALLY WAPPENIVUG 


22 ee sey 


€ LBPROVENMELT DWBEMTIVE PROE RAM, 
A. WHEN THE OPERATOR COMES OF WITN A BETTER WAY 70 DO TNE 
JOE AN0 SRWE HME A BEITER END ITEM PeODUCT. 


THE PROBCEIM 45S & LOT OF THE TUNE MAUCEMENT CLES 
JOST FOULDL THE Pl2/ NT. 
MATL 


Z FEEL THAT THERE NEEDS To WCE TRE 
SWTER ACTION BETWEEMW THE VLIO CRGANIZATIWUS. 


TAEY AR ABOUT Tb STHICT ROTATE THE FORK LIFTS 
FROM ARER 70 AREA. 

MVE £ CUD SEE THIS AS APEOBLE7, TWE RENSIV 
2S THAT LF FOU NAVE OWE PIECE OF EQUIPMENT 
TO USE AbD VOU ARE THE CY QUE FUMMN  /T 

POM GILL PROBABLY TAKE BEVTER CHRE OF /7 BRAQE 
¥OU WAVE 70 OPGRAVE L7 ONY APTER DAL: 

Old TNE OTHER HAM) LP THEV ARE ROTATED YOU 


WIL NOT BE AS CAREFUL G/TH SIT BECKOSE WHEA 
LT SREANS. THEIE 1S 1O0T OHE PEESOV 


RESPOW SIBLE F?7IA7HE L'7, 


AMOLP GMAT /S YOK EVALGHUE OF THIS RCL? 
620D WORK LOAD 

LOCO PEOPE TO Ut leh GTN 
CAHALLEN GIN 6 

4/KE 190 JIG. 


SUN A 


LIOTE 
2 WHY! MOTE (707 ANY LUWE SO FRE 10 TAS ACC 


4/0 DOES NOT LIME NER. 


GREE KAUFFMAN /S THE PLANWER FOR IKMPW PHOS 3688 
Mbl/ 18 THE LOORK LOAD? TALYMEED WIRE WORK 
THEY ARE SENOWG A LOT OF WORK CUT JO LIK FERENT 
| aos CS. £ TMIVK WE NEED 70 LET THED tHOW 
HAT WE (NM DS. 

THERE /§ A LACK OF COUMMMUTION. l/~HEN PlLOFCE 
fitUlt OW 73 Rh MEW) POSITION THE DO MOT EXPAIN ALL 
THE DETANS OF THE JO8 70 THERR PREDECESSOR , 

THERE WAS BEEN A LOT OF SUCECESTIONWS 76 NAVE 
FLAME SPRAY A PRRT MNENW HAVE THE TUSCMINE 
SAQP REMINCNIWE 1/7, THERE IS A LOT OF PRIS 
THAT ARE PROBABLY BEING SCRHPED BECHUSE 


| ALOR DO WOT VIUDERSTHID THE CAPABILITIES OF 
| FLAME SPRAO OB EVEN KNOW THAT IT EXIST: 


ae ene Aen ERR REE Sn Rear Cones enter eS 


If THE DID UNDERSTAID THE WOULD ROUTE A LOT 
JOORE BM THERE PHETS THAT MHELAINE SPRAG REPRE ABLE 
JO FLAME SPRAY AWD WOT TO SALUACG. AT PRESET 
ALL OF THAT FVPE OF TIRTERIAC C PHRIS) ARE CEWG 
SEWT TO SALVAGE. PERUMPS THE SHOULD FORT 
A TERI OF PEOPLE. TAKE 4 PERSO FROM EACH 
SHOR AMO SENT THEM DOW TO LOOK QUER THE 
CONWDEIIVED PKRTS. AWD READ THE TABS THAT SAE 
WAY THEVARE CONDEMNED FO SERIE THEY 
CHI LOVE UP LTK HO BEPRIR PROCES Ss ELPECIMLS 
Qt NWb6A VOLUME ITEMS 

7 WUD SUCCEST A PAT TEM 70 LOOK Wra 

TAS) 


ee eee eee eee 


G/HEW CRC NAS MN PROBLE/N HE GETS GOOD 


RESPLWSE FROM EWVUCHMEERIWE, USUALLY WITH 1 
A LAY: A L028 TRAU TANES ABOLT 4 LEER COR MS PRES 


HE FEELS STRONCLY THAT THEY WEEP A METALL URGIST 
JO LORI b/ ITH THE PCC AMD ALL WERK BASE. 
L/E NEED TRIS TVPE OF PERSAV TO VERIFY TRE DECISIOMWS 
BEINC WOE CONMCERVING THE ETAL WOKNUW6E Ul DOG 
WOW, WEAT TRENT, FLAME, SPLAY AND .TO CHEK 
FOk2 MAT’ STREES OO-PLANRES, AND FATVIGWE 20 PLA ES 
MOTE 
ZL ACRES A TETALLUPEIST COOLD BE LER! URLUABLE 
72 TNE GAIE: 

LV THMKIWE TO ANDY CURRY NE TOLD MVE FAT 
THEY DID HAVE OVE,” L/ELDOM BETS. E TOLD THE 
APPROPRINTE PEOPLE. 

THE REASON 1S THAT NE 608 72 THe ENCIWEER 
hi DOSE WOT WRITE WWTILL THE ENMOIMEEL COIMEL 
TO Hi/4. 


THLNIWG TO PRT COFFEY NE MIORIMED ME THA? OY 
7NE STAMONRD PEODOCTS SUCH AS NOOK POIWN, 
OUCTS, GUY ROTORS. SO/SSILE DOMES, THE PROCES 
/f THE FOR THAT PART ICUCME LTE 1S) BASICMLY 
TAE SRING THIME AFITEE TIME, 

WHEW) THEY BUULD A FIKTURE., STAWD OB SPECIAL 
PROTECT FE PROCESS UVARE GREATS, 

YE SCRAP OUT 0B COUDEMW /O% TOIS 4% FROE 
ING LIENS THAT COME ll FOL PEPAIL 


STAFE IVA 
PAT STATE THAT THEY WERE WHOEE STHFFD. 


WITH THE WORK LORD WHICH IS COMMUE Wd HE 
WEGOS BETWEEN 870 10 MORE WELDERS. 70 KEEP 
GP UWTH LT, ALSO TWO (2) EQUAL FOREIM WS-:/0+% 
70 INNWAGE THE CREWS. 

7 RRIWINE 

TWE EQUERMENT WAS A DEAL WORKED OUT GHITH 
DAVIS COUNTY VOCATIOWRL CENTER WHERE THEY 
WILL TEACH PATS Wél) PEOPLE ANC: 716 AUD 
Me WELO WE. THIS 1S ADEQUATE FOR WEW WELDER. 
WHEN THEY WAUE COUNPLETED THIS WE TRAIN THEI TO 
COT” SUS7E Hi, 

Lr WOULD UNE TO RE ABLE 70 SEMD MV 
TOURWED NEM WELDERS CORADE 10 MD ABOUE) BACK 
70 Li/COLW FOR ADUAWCE TRRMIME AWD TO KEEP 

| 4P WIPH THE WEW PROCESSES, 
| AE WEED MORE TRAM OW DIMEWSIONWE 
| FOLERMUCIE AWD BLUE PRI T READUWG. WE NSO 

WEED MORE AND BETTER. TRAMME LQ THE LUC 
PLASIR CUTTS JON CHIME: 

MOTE 

PAP 1S WE OF THE Tl’0 PEOPLE WHOIS 
BUNLIFIED TO OP ERATE THIS PIECE OF EQUIPMEDT. 

AS SOPHISTICATED AS THIS PIECE OF EQUIPINEUT IS 
YOU REALLY WEED QUALIFIED PEOPE 10 OPENTE TR 


FRE FEEL THE REASOMW WEY EFFECTIVOEWER, IN 


LOLUN /5. 
Z MORAL 


2 FO0kR ATTIITUOE 
LTWE WOlENED FOR HM DICTA Ole Ok THE LAST FOB 
Ole FIVE YEARS ) MOTE DEE SNID THAT IT WAS MORE 
LIKE 2 VENRS. THEY BROVEHT THE DLD SUPERVISOR UP 


TO THEE OFFICE 2 YEHES AED. 


MOERL IS h VERY BIG PROBLEM, 

PAT HEML A MEETING WITH AIS PEOPE TOSEE GNNT 
COULD BE DONE T2 EHMMEE TH/S SITUNTION, 

4 TMEV DISECVISEO MORAL 

2 GuUALiry 

ZF ATTITADE 

4 SELF MOTIVATION 

MOPEFULLY NWEW INRMACCINENT CLAW TORD THIS 
SNIP ARIUMNO. 


I FEEC &S A PAST WELDER, THAT JE PAT IS GHUE 
TALE OPPORTUM ITY HE LAD TURN THIS CROUP 
MROUMO, ALL THE ODERRTORS I MET SEEM TO 
72 LIWE AWD RESPECT NW NE KMOUS THEIR 
PROBLEMS, WE WAS BEEW LORKIOS WW TAS ARE 
ANS A WELDER (FOI TIMMY YEARS: HE MS ALL EChADY 
MODRESSEO PART BOF THEIE PROBLEHIS (UV "SO 
SPECIAL EETING WE CALLED. ZT WOALD STROWELY 
SYUOCAST THAT HEIS' BUEN TNE CNANCE JO 7RY 
AMD TUBL THIS LIT AFROUWRD. TF WE Ch VOU 
L/LL MAVE A VERY 6000 WELDIVE SHOPS 


PRI 607 TNE SHOP TOGETHER NLD PSHED THEO7 


ART TOOL THEV WEEDED 7O DO R BEITELE JOB. 
PAT HAS THE 4757 AOD /S WOKRWIW6 CO BETTING 


THE OTK A LTRS CP DATED Li/TH INE EXU/ELTERT 
TMEV WEED TO PREFORIT) TNE JOB COPRECTLHP 


SOME OF THE EQUIPIMEMT THAT NEEDS 70 BE UP LNTED 


l- 30 70M PRESS. 
K. THEY HRGE MODES TIE DOW BOLTS Ck 
AEE TMM FO £D LITA THE PRESS 

|z. AVE, PRESS 
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THE FLAME SPRAY PROCESS 


we reach the range of ionization. This 
the range where the atoms are be- 
- yng separated into electrical particles. 


It is important to note that the di- 
atomic gases in general, and nitrogen 
in particular, have more nearly verti- 
cal curves due to their disassociation 
than the mon-atomic gases. Hence, 
from the standpoint of state change 
energy, nitrogen, for instance, is far 
superior to argon. 


Now the practical question arises 
as to how we can produce a steady 
Plasma stream which is usable for 
Flame Spraying. This steady Plasma 
stream must have sufficient velocity 
to not only heat the particles but to 
convey them to the work with high 


ENERGY CONTENT OF GAS —-WATT HRS /STD rr? 


12,000 


PLASMA TEMPERATURE AS A FUNCTION OF GAS ENERGY 
CONTENT AT ATMOSPHERIC PRESSURE 


16,000 
GAS TEMPERATURE -°F 


impact velocity. Such a hot stream we 
call a Flame, and hence, when made 
of Plasma, a Plasma Flame. 


We can produce a Plasma with an 
ordinary open electric arc as illus- 
trated in Fig, 1.8. Utilizing direct cur- 
rent, we have a permanent anode and 
cathode. These, of course, are called 
the electrodes of the arc. Usually we 
strike the arc by contacting the anode 
and cathode and actually make a 
Plasma from the electrode material 
such as in a carbon arc or an electric 
welding arc. 


It is possible, however, to use mate- 
rials for the cathode and anode which 
do not burn up when properly cooled. 
We cail electrodes of this kind non- 
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Flamespray Suggested Titles 
GARY R. BOULWARE Spray a little cave alot 
2 June 1989 


It is no secret, that in today’s world the Department of Defense is 
looking for new ways to save Aserica money. The cost of just about everything 
is on the rise. Dollars and cents are being stretched to there limit, and all 
with no obvious signs of relief for the near future. Some people believe that 
just pulling another notch in the old belt and keeping that stiff upper lip 
will get us Americans by, however others believe that education is a much 
better alternative. Education is what this article is all about, to educate 
the federal work force about the process called Flamespray (other wise known 
as Thermalspray in the commercial world). Over the last 49 years the process 
Flamespray has saved taxpayers and the Air Force hundreds and thousands of 
dollars. What is Thermalspray, what is it used for, how does it save money, 
and how can it make you money? These are all questions that will briefly be 
answered and explored in this article. 

The metallizing process called flamespray was first invented around 1910 
in Switzerland by Max Ulrich Schoop. The use of flamespray became popular in 
the 1930's after it’s introduction to machine element work, i.e., for the 
us eopraying of hard aedals to build up machine parts. More developments in this 
process were highly visible in the 1950‘s due to the increase of variety of 
materials and advances in technical improvements in the flamesoray processés. 


Flamespray could be defined as the process of melting materials in a heating 


zone and propelling them in a molten, or heat softened condition, onto a 


target to fora a coating. In common layman teras flamespray consist of: 


heating of a wire, a rod, or powder aaterial to a solten state. Then spraying 
it onto a part by means of compressed air. | Basically there are three types of 
spraying methods that utilize to basic foras of energy for melting aaterials 
to be sprayed. These basic foras are gas combustion and electric arc. The 
gas combustion process uses oxygen and acetylene as a heating source and 
operates at teaperatures below 5000 degrees. There are Main materials which 
can be sprayed with this process. For temperatures above 5000 degrees the 
electrical arc heating process is used to melt and spray most materials, but 
one major advantage in the arc process is that different materials may be 
mixed together. It is the most economical procedure used today but it’s major 
draw back limits itself to the spraying of outside surfaces only. The third 
type of process is called plasma spraying. Plasma basically works on the same 
principle as gas combustion and arc, however the heating process is quiet 
complicated and technical, just remember that plasma is known as the fourth 
state of matter. Plasma is a super excited state above the gaseous state. 


mz opewere, 
Plasma is expensive, but has many advantages, such as: plasma insures a more 


“\ 
uniform eres inside diameters can be sprayed with plasma, temperatures 
up to 32,000 degrees can achieved, little oxidation is found in plasma, and 
bonding strength up to 14,000 pounds has been successfully maintained. 

Today, there are about 235 materials and mixtures that can be achieved 
and sprayed on almost anything including paper. Gold, platnum as well as 
other precious metals can also be sprayed. One great advantage in 
flamespraying build up is that spraying is a cold process. That 1s the 
spraying process does nat heat up the part being sprayed, which eliminates 
warpage. To a machinist this means less work and higher quality. 


Flamespray began its career at Hill Air Force Base in the early 1960's, 


with it’s primary function to salvage aircraft landing gear and parts. The 


flamespray shop is located at the east end of the base in Building S11, the 


shop is headed by supervisor Curtis Worden and maintained by seven qualified 
technicians. Today, flamespray still plays the major role of cost saver for 
the MAN Landing Gear Overhaul Facility. In order to give the reader a better 
understanding of cost savings obtained by flamespray, here is a list of five 
of the 35 items currently being salvaged by the flamespray facility. The 
following statistics were prepared industri al Engineer Techinician Mike 


Anderson (Thanks Mike). 


New Cost Repair Cost Net Savings 
B-52 Main Outer Cylinder $11,769.16 $1,245.50 #10,523.66 
F-4 Main Piston 8,216.31 431.90 7,784.41 
KC-135 Nose Outer 19,431.19 486.83 18,952.86 
C-141 Main Bogie Beaa 30,067.76 717.92 29,349.84 
C-141 Main Drag Brace 5,933.14 267.88 5,265.28 


NOTE: Repair cost includes time for first machining, flamespray, ard second 


machining and grinding only. 


Geo 
The a a aa is flawespray’s primary concern, however according 
<o Mr. Worden new area's of interest are always being explored. Sheet metal 


J 
J 
specialist Dennis Miller recently recognized a problem with the C-130 


paratroop door rail. He made a suggestion which saved 28 man hours in repair 
time and a cost savings of seventy-five dollars per door. This results in 
savings for the Air Force and hopefully money in Mr. Miller’s pocket. One of 
our awn technician’s,Blake Peterson suggested a flamespray repair for the F-16 
speed brake, up to this time the repair procedure was to remove and replace 
without little thought given to repair of the old part. At a cost of about 
$4,900 for ane assembly, (it takes four assemblies per airplane) the cost 


savings can easily be seen when it cost forty eight dollars to spray each 


assemdbly, another area being explored is the repair of F-4 haok paints. The 


© = 


hook point is considered condemned when the inner surface of the hook point 
becomes worn beyond limits. According to the hook point item manager Brenda 
Robinson, the Air Force will be repairing 160 of these items per year. There 
is an 87 percent condean rate on this item which cost the Air Force $2,152.00 
new. Hook points are no longer being manufactured at this time and according 
to Robinson it could take possibly six years to receive a new part. With the 
arrival of the new 7-M sprayin gun the flamespray shop is OS ania to repair 
this item for a substantial cost savings. 

Worden said, "“Flamespray can‘t do it all, but it sure has done alot to 
save taxpayers money". Yes, to Mr. Worden education goes along way to real 
money savings. The more people know about flamespray the better chances 
someone will discover a new cost saving way to incorporate it. If you think 


you may have an idea of how flamespray can help your shop feel free to stop by 


and ask. Mr. Worden always has an open door policy as well as an open mind. 
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11. INSTRUCTIONS ; 


This process order establishes operation standards for Class I and Class II (per MIL 
STD-2175) aircraft castings and minimum requirements for their production of aluminnum 
and copper alloy castings in the Foundry Unit (MANPWW) of Industrial Products and 


Landing Gear Division (MAN). 
1. DEFINITIONS: 
a. Melt - One furnace charge or crucible of metal alloy. 


b. Production Melt - Melt containing only previously analyzed ingots from which 
Castings are poured. 


’ 


c. Reclaiming Melt - Melt containing gates, risers, and other reclaimed scrap. 


d. Virgin Ingots -- Ingots which is purchased and will meet the chemical 
composition of the designated alloy. 


e. Remelt Ingot - Ingot poured in the foundry from melting gates, risers, and 
‘pap. . 


f. Investment Casting: This method uses a ‘mold that has been produced by 
surrounding an expendable pattern with a refractory slurry at room temperature. The 
pattern (usually of wax or plastic) is then melted or burned out, leaving the mold 
Cavity. Investment casting is also known as the ‘lost-wax process’ and as ‘precision 
casting’. 


2. GENERAL REQUIREMENTS: 


a. Plaster casting will be used for aluminum and copper alloys only. Do not pour 
Magnesium alloys into plaster casts because of the danger of an explosion caused by 
any remaining moisture in the plaster casting. 


b. All metal will be stored according to alloy designation. All metal will be 
properly identified by alloy number. Metals of doubtful composition will not be used 
until the composition is determined by the Metallurgical Sciences Laboratory (MAQCM). 
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noe ec. All work in the foundry will be identified by work order numbers. 
d. Applicable specifications include the following: 


(1) QQ-A-601 Aluminum Alloy Sand Castings. 


(2) Mil  STD-2175 Castings, Classification and Inspections of (for 
Aeronautical Applications). 


(3) Federal Test Method Standard 151. 
3. MELTING AND POURING PRACTICE: 


a. Equipment: 


(1) Furnace: A stationary or tilting pot type furnace will be used to melt 
metals for casting purposes. The furnace will be electric or gas fired and the 
erucisle will be covered whenever practical so that a minimum amount of comdustion 
gases will come in contact with the molten aluminum. It is not necessary for the 
copper alloys to be sealed off from the combustion chamber, Care should.be taken to 
eliminate gas absorption in all molten metals. 


(2) Temperature Control: Accurate furnace controls and/or pyrometers will be 
provided in order to maintain the molten metal at a desired temperature. 
Thermocouples used in the melting pots will be enclosed in a cast iron tube. 4 fast- 

poEacwing, accurate pyrometer can be used for checking the temperature of the metal in 

"he pouring ladle. The thermocouples and pyrometers will be calibrated at regular 

tervals by the Precision Measurement Metrology Branch (MAKL) in accordance with 
appi:cabdle military specifications. Reference MAQOI 66-148, App 1, paragraph 6. 


(3) Crucibles: The crucibles will be standard silicon carbide, steel or cast 
iron type. When in use, the cast iron and steel crucibles will be scraped and cleaned 
after each melt. The cast iron crucibles will be sprayed with a suitable coating 
compound such as Terra Paint #55M or equivalent. 


(4) Tools and equipment: All ladles, gas fluxing tubes, sk:immers, 
thermocouple shields, etc., which came in contact with the molten metal will be 
cleaned and sprayed periodically with a suitable crucible coating compound, such as 
Terra Paint *55M or equivalent. Pouring ladles will be used for one alloy only until 
they are cleaned and sprayed. 


(5) Patterns: Each pattern will be tagged with the following information: 
(a) Part Number 


(b) Name 


(c) X-Ray and foundry control (when required). 
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Das b. Melting: 
(1) Charges: All metal charges to a furnace will be clean and dry. The 
chemical composition must be known. All metals in the same work order will contain 


the same proportion of virgin ingot and reclaimed ingot. Metal charged to a hot pot 
must be preheated first. 


— 


(2) Melts: Melts which are held in the molten condition for over one hour or 
which reach a temperature of 300° F above the pouring temperature will be poured off 
into ingots. Such ingots will be classified as reclaimed melt and must be analyzed by 
MAQCM prior to pouring into aircraft castings. Addition of alloying elements will be 
done under the direction of MAQCM. 


(3) Temperature Control: When the entire charge is molten, a thermocouple or 
pyrometer will be used to determine the temperature of the molten bath. The 
temperature of the molten metal will be checked at intervals so that the maximum 
allowable temperature is not exceeded. 


c. Drying of Plaster Molds: 
(1) Plaster molds shall be dried at 375 F to 580° F. 


(2) If equal weights of water and hydroperm cement are used, then the dried 
plaster mold should weigh 47.7% of the wet weight. This will yield anhydrous calcium 
qsulfate free of both ‘free’ and “combined” water. 
Foy 
(3) The plaster mold should be maintained at 275% For higher until the 
wilten metal is poured into 1t. Usage of a drying and hot storage oven in the foundry 
unit is recommended. 7 


d. Pouring: 
(1) Preparation for pouring: 


(a) Temperature: Just prior to pouring the metal into the mold, the 
temperature will agree with the predetermined pouring tesperature. 


(b) Fluxing: The proper fluxing will be completed shortly before 
t pouring. 


{c) Ladles: All ladles will be preheated or dipped into the molten 
metal before being filled with hot metal. : 


(2) Dipping: The edge of the ladle opposite the pouring lip will be immersed 
first into the molten metal bath, and the ladle turned in a semicircular motion. This 
procedure allows taking metal from the crucible without agitating the molten metal 
| unnecessarily. Pouring metal into the ladles from a tilting furnace is also 

permissible. 
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(3) Pouring Molds: Several molds may be poured from one ladle of metal. 

‘Phe molten metal temperature in the ladle will agree with the predetermined pouring 
temperature. Ladles used for aircraft castings must be large enough so that all the 
mold will be poured with one continuous stream of metal. 


4. INSPECTION PROCEDURES: All aircraft castings will be identified by the part 
numoer on the casting in the form of raised letters and numbers when this is 
practical, otherwise, they will be tagged for identification. These numbers will be 
located so as to remain on the casting after machining. Groups of the same casting 
will be identified by work order number. 


b. Inspection Methods: 


(1) Hot Inspection: All castings will be visually inspected immediately 
after shake-out for misruns, cold shuts, shrinkage, cracks, blows, shift, drop, and 
other defects. 


(2) Chemical Analyses: A sample will be taken from each separate lot of 
ingots for chemical compositional analyses. Chemical analyses will ba made by MAQC 
personnel. : * : 


(3) Fluorescent Penetrant: All castings in Class lA and 1B low stress and 
high stress and Class LIA high stress and low stress will be inspected by fluorescent 
penetrant technique by MANPW for defects in accordance with MIL STD-2175. 


(4) Radiography: Castings will be inspected by X-ray as outlined in Mil STD- 
175. Casting quality will be determined by MAQCM. i 


(5) Physical Test: Two test bars will be cast from each melt that will be 
used for Class 1A, 1B, and lIA castings. These test bars will accompany the castings 
they represent through heat treatment. Test bars will then be tested for ultimate 
strength, yield strength, and percent elongation according to Federal Test Method 
Standard 151. 


5. SAFETY PROCEDURES: 
a. The supervisor will ensure: 


(1) The sequence and method of handling materials will be planned in advance 
of any pouring operation. 


(2) Protective clothing/equipment required while working with molten metal is 
readily available and used. Such items will consist of high-top safety shoes with 
built-in instep (metatarsal) protection (if such foot wear is not available, slip-on 
type metal instep guards will be provided), thigh-length aluminized .eggings that 
strap underneath the shoe, 4@ inch aluminized coat for body protection, hand pads, 
leather mitts or gloves preferably studded with steel (unless hot metal is to be 
handled), for protection against heat, hand and arm protectors will be of a heat 
resistant cloth or wool (leather can be used too, but will not with stand a 
temperature over 150° F) aprons, safety glasses or safety goggles, safety shield, and 

«cloth welder’s cap. Hard hats will be worn as required. 
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(3) Personnel are properly fitted with the required respirator by SGB, and 
ained in its use, care, and storage. A proper respirator cleaning facility will be 
designated for use by employees. 


(4) Signs are posted at each entrance to prevent visitors from entering the 
area during operations. 


(5) The ventilation system is functioning for pouring operations. 
(6) Employees are thoroughly trained to be aware of the following: 


(a) For fire prevention, the floor within 19 feet of the pouring area 
shall be free of water or dampness, oil, grease, paper, wood, electric cords, and any 
other material that could be explosive or combustible on contact with molten metal. 
The floor shall be coated in the pouring area with sand to reduce splattering of hot 
metal in case of a spill. 


(b) The foundry floor will be cleaned frequently and kept in good 


condition. Worn spots, holes, or other defects will be reported for immediate 
repairs. t 


(ce) Clear aisleways shall be maintained to all exits. 


(d) To prevent spattering or explosion of the molten metal withia the 


.mfurnace and/or ladle, all metals, deoxidizers and tools must be preheated and 


~ 
‘ 


horoughly dried before being placed in contact with molten metal. Molds sands must 
30 be kept dry. . 


(7) Only operators who are properly trained to pour molten metal are allowed 
to ladle hot casting materials. The number of worker in the pouring area during a 
pour shall not exceed the maximum number of workers required for the pouring 


Operation. 


(8) The use of compressed air too blow sand or dust off clothing, new 
castings and patterns in the removal of parting compounds and other light materials is 
prohibited. Vacuum methods shall be used for cleaning molds. 


(9) Loads suspended from cranes vr other means shall not be carried over the 
heads of workers. 


(16) Uasting personnel will keep orderly storage piles and bins in accordance 
with approved regulations. 


(11) Procedures for safe-guarding mechanical devices shall be developed, 
implemented, and followed. 


(12) Employees shall be instructed in sate casting operations to include 
manual and mechanical handling of equipment and materials and the hazards involved. 


b. Employees must understand that they are responsible for their own safety, for 
the safety of those around them, and for their equipment. 
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11. INSTRUCTIONS 
This process order defines safety and processing nhecsutiens to be used while 
handling beryllium brake carriers. 


1. SAFETY: 


a. BERYLLIUM DUST AND BERYLLIUM SALTS ARE HIGHLY TOXIC WHEN INHALED. 
Inhalation may cause chronic or acute respiratory complications. 
Bery!lium metal ia safe to handle, however, the normal hygienic 
{ practice of washing one’s hands must be followed. Wash before 
breaks, lunch, smoking, and at the end of the shift. Smoking or 
eating is prohibited in any beryllium area. 


Beryllium dust and salts may be handled safely by following these 
mandatory precautions to avoid toxic effects: 


(1) Wear the protective clothing and equipment specified in 
paragraph ld. 


a en an 


(2) Personnel selected to work in this area are required to have an 
initial physical examination prior to assignment and, if 
determined necessary by SGB . and SGP0O, a yearly physical 
examination thereafter. 


The beryllium process areas shall be washed and cleaned on the 
following schedule. Cleaning instructions are contained in 
paragraph lk. 


(a) Bldg 507, Rm 138, (Fig 1): Two times per week while parts 
are being processed and at the end of the process if the 
cycle is to be interrupted for more than one week. 


Bldg 507, heat treat: Clean the furnaces and racks after 
each run. Arun is defined as an essentially continuous 
series of individual loads. The end of the run would 
normally occur when all beryllium on hand has been 
completed and the heat treat furnaces are converted to 
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(4) 


(5) 


(6) 


other workloads. If one or more loads of material other than 
beryllium are sandwiched between loads of beryllium during the run 
and the furnaces have not been cleaned, the respirator requirements 
in paragraph ld will apply. Clean the area approximately 20 feet 
surrounding the furnaces, the furnace exterior and all equipment 
within that area once per quarter. If no beryllium is processed in 
the quarter, the area need not be cleaned provided it has been 
cleaned since the last beryllium was processed. 


Brake components shall be kept covered when not being processed 
prior to cleaning, and during any transportation prior to being 
cleaned, Cleaned beryllium components may the handled freely 
without any unusual precautions and need not be covered. 


All equipment (especially the vapor hone) must be maintained in 
proper condition to prevent the spread of beryllium dust into the 
working area. 


Keep assemblies wet during removal of the brake pad from the 
carrier to prevent dust generation. 


c. The operations in Bldg 507, Room 138, shall be accomplished as follows: 


NOTE: 


(1) 


(2) 


(3) 


(4) 


(8) 


The change/restroom in room 138 is only for use of personnel 
actually working beryllium. It will not be used by an: other 
personnel. It will not be used when the beryllium operation 
is not active. The door will be kept locked and the keys 
controlled. : 


All doors shall be kept closed at all times except when being used. 


At no time will both the interior and exterior doors to the entry 
port and the hallway be open at the same time. 


Beryllium materials shall not be stored outside of Room 138 prior 
to cleaning. 


Smoking or eating is not allowed anywhere in Room 158, including 
the change room. 


Employees performing the disassembly and cleaning operation will 
not wear street clothing under their personal protective equipment 
(PPE). Undergarments will be provided. 


(a) Change inte clean PPE in the change room before entering the 
receiving or disassembly and cleaning area. 


(b) Do not wear contaminated PPE into the hallway or the change 
room. When leaving the disassembly, cleaning or receiving 
areas, remove all PPE except respirator at the entrance to the 
hallway (the cross-hatched area shown on figure 1). Discard 
PPE in a drum adjacent to the hallway door. Leave respirator 
on until inside the change room. 


(c) When entering the change room to use the restroom facilities 
remove PPE per paregraph 1¢(5)(b) above and wash hands, 
forearms and face prior to such use. Damp wipe the respirator 
on removal. Don clean PPE before re-entering the receiving or 
cleaning and disassembly area. 


(d) When entering the change rvom/hallway with the intent of 
leaving room 138, remove PPE per paragraph 1¢(5)(b) above. 
Remove undergarments and shoes in the change room and store 
separate from street clothes. Leave undergarments and safety 
shoes in room 138. Shower and wash respirator before changing 
into street clothes. Wash undergarments after each day's use. 
Place respirator cartridges in a plastic bag and seal or tie 
closed. Place in the drum referenced in 1c(5)(b) above the 
next time the employee suits up to onter the facility. 


(6) The change room and hallway will be cleaned at least twice per week 
when the facility is in use. 


(7) After removal from the foam lined cardboard cartons, beryllium 
carriers shall be kent in plastic bags until they are inside the 
cleaning/disassembly area. 


Protective equipment to include safety glasses, gloves, hair covering, 
and coveralls shall be worn. A half mask facepiece respirator with high 
efficiency filter cartridges shall be worn by employees working with 
beryllium or during cleanup or maintenance operations in room 138 
(disassembly/cleaning) and during removal of beryllium components from 
the heat treat furnaces. Cloth gloves may:be used except for chemical 
cleaning in which case rubber gloves will be worn. Chemical goggles or 
face shield shall be worn during all chemical cleaning operations in 
Bldg 507, Rm 138. If chemical goggles or face shield will not fit over 
the half mask respirator, a full face respirator will be required. Al: 
protective clothing and equipment used in beryllium operations shal! 
remain in the work area where beryllium is being handled and shall be 
properly stored in the same area. Disposable coveralls shall be changed 
daily or more often if necessary. 


JOTE: These protective equipment requirements apply *o ANY person 
entering the cleaning facility, Bldg 507, Room 138, wmless 
exempted by SGB. 


All respivators and filters shall be approved in writing by SGE. 
Approval shall include respirator make and rart number, filter make and 
part number, and NIOSH approval number. Workers shall complete 
res~ rator training ty SGPM, medical qualification by SGPO. and fit- 
tesv.ng by SGB, all on an annual basis. The area supervisor must 
maintain a respiratory protection operating instruction spezific to the 
beryllium room. 


The rust stripper in the cleaning line in Bldg 507, Rm 138 is a 
proprietary base and contains sodium hydroxide. It is corrosive, 
irritating, and can cause burns if not handled safely. Use the safety 
equipment provided. 


@. Safety eye wash and shower in Bidg 507, Bm138, shall be easily 

accessible. They shall be checked at least monthly for proper 

operation. . ecord of these checks shall be maintained. (AFOSH STD 
127-32) 


h. Mo part shall be left in an active solution longer than the time 
specified in the overhaul 
TO (4B1-2-1063). 


i. All unnecessary movable equipment should be removed from the heat treat 
area. 


J. Cool deryllium components to at least 250° F before removal from the 
oven. If such cooling cannot be.accomplished, cool components in area 
away from drafts and include this area and the surrounding 20 feet in 
the cleaning requirement of paragraph 16(3). 


k. Clean up procedures: 


(1) These procedures are to be used in the beryllium facility (Bldg 
507, Rm 138), and the heat treating furnaces (Bldg 507). 


(2) Use the safety equipment specified in paragraph ld. 
(3) Regular cleanup is mandatory as specified in paragraph 1b(3). 


(4) DO NOT DRY SWEEP A BERYLLIUM CONTANINATED AREA. DO NOT USE A DRY | 
DUST RAG IN A BERYLLIUM CONTAMINATED a2EA. 


(5) Use a vacuum that has a filtering system that includes a High 
Efficiency Particulate Air (HEPA) filter to clean all areas where 
dust may accumulate. In circumstances when a wet cleaning method 
is appropriate, precautions must be taken to assure that beryllium 
contaminated mists are not created, and that sludges do not dry and 
recontaminate in the air. Until a HEPA filter vacuum can be 
purchased, use a wet vacuum. 


(6) All equipment and tools removed from Boom 138, Building 507, must 
be thoroughly rinsed with water before removal. 


(7) Wash down water can be discharged to the industrial sewer. 


(8) IT CANNOT BE OVER-EMPHASIZED T’\T GOOD HOUSEKEEPING IS ONE OF THE 
MOST IMPORTANT ASPECTS OF SAFE HANDLING OF BERYLLIUM. 


; 2. DISPOSAL OF BERYLLIUM CONTAMINATED MATERIALS: 


a. PROCESSING SOLUTIONS AND VAPOR HOWE MEDIA WILL WOT BE DUMPED DOWN ANY 

DRAIN. This does not include rinse weters which may be discharged to 
. the industrial sewer. Vapor hone supernata may be discharged to the 
! ‘ industrial sewer provided adequate settling basins are available tc 
i collect particulate matter, 
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(1) 


(2) 


The shop shall not dump processing solutions without prior approval 
from the Chemical Laboratory Section (MAQC). 


MAQC shall provide the shop with the chemical name and a warning 
that the solution contains beryllium. The information shall be 
placed on the waste container. 


Condemned beryllium carriers shall be disposed of as follows: 


(1) 
(2) 


(3) 


Remove the brake pads from the carriers. 


Using the cleaning process in TO 4B1-2-1063, remove beryllium dust 
end oxide from the metal surface. 


Clean, dust free, condemned carriers shall be held in 30 or 55 
gallon drums. Wo other waste will be placed in these drums. When 
full, the drums shall be securely fastened. Drums shall be tagged 
with NSN, quantity and weight on each container. Drums shall be 
sent to the Defense Reutilization and Marketing Office (DRMO). 
Contact DRMO, extension 77422 prior to shipment. 


The following materialg which are contaminated with low concentrations 
of beryllium will be tured in to the Hazardous Waste Control Facility, 
Building 514, for disposal: 


(1) 


(2) 


(3) 


Wet blasting grit: Residue from cleanup operations, and any wet 
honing residues will be placed in 30-gallon DOT specification 17H 
or SE drums separate from all other residues or materials. 


Respirator cartridges, rags, polyethylene liners, and protective 
clothing used in Building 507, Room 138, and brake pads will be 
placed in 0-gallon DOT specification l17E or 5B drums. These 
materials may be mixed together. 


Use label or stencil with the words “Nonhazardous Waste” in green. 
The following information should be included in the contents 
section of the label: 7 


(a) Blast Media: 


“Contains Water and Glass Beads. 
Less than 0.1% Beryllium’ 


(b) Brake Pads: 
"Discarded Steel Brake Pads, 


NSW 1630-00-150-8944, Misc. Wastes 
Less than 0.1% Beryllium’ 


Wet vacuum the inside of all shipping cartons/boxes and wet wipe the 
outside of all cardboard containers. Remove and discard all 
polyethylene liners. Package and send cleaned containers to supply. 
Stencil each pallet load with the notation: ‘Wet vacuumed and wiped.‘ 


sre re cee mee ee ee tae 
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3. Refer any questions regarding this process order or the use and handling of 
beryllium or beryllium contaminated waste to MAQV, extension 70816, or 
MANEP, extension 72556, 


~ 
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FIGURE 1. FLOOR PLAN, BLDG 507, RM 
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8, REFERENCED PUBLICATIONS 
at 2021-7 MIL-S-5002 


9. DATE RESCINGED 


11. IMSTRUCTIONS 
This instruction outlines the operation and operator saintenance requirements 
for vapor degreasers in the Industrial Products and Landing Gear Division. It 

is applicable to all degreasers in the division. The following list 

‘identifies these currently in service: 


RCC Bldg 7 Degreaser Number or Location 
MANPR 905 * CR-33 

505 CR-72 

905 CA~12 


505 


B-52 Disassembly 


MANPG 507 Struts Disassembly 
507 Resin impregnation 
507 : NDI 


Struts assembly 


Welding 


Hydraulic repair 


Honeycomb Bonding 
Tubing Shop 


Flame Spray 


DO NOT enter a degreaser without approval of MAN Safety. Normally 
degreasers should not be entered by personnel. Should entry be required 
to remove sludge foliowing shutdown and draining, the tank will be 
ventilated and those entering will use safety harness, lifeline, 
supplied air breathing apparatus, and have an observer present. Both 
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d. 


the person entering the tank and the observer will wear eye 
protection, rubber gloves, jacket, pants and boots. The observer will 
also have a supplied axr respirator. 

Do not smoke while operating or working near a degreaser. 


Wear chemical goggles when using the degreaser. Do not wear contact 


' lenses. If solvent is splashed in the eyes, flood with water for at 


least 15 minutes, lifting eyelids occasionally, and seek medical 
attention at the Civilian Dispensary, Bldg 249 during day shift or the 
base hospital during swing or graveyard shifts. Wash thoroughly if 
bedy contact occurs. Launder contaminated clothing before reuse. 


Do not allow direct draft, either from a fan, open door, or window, to 
blow across the tank. 


RESPONSIBILITIES: The shop foreman will: 


be 


The shop foreman will: 


(1) Assure that a copy of this instruction is posted on or near each 
degreaser, and assure compliance. 


(2) Maintain a checklist‘ of operator maintenance items. 


{3) Submit weekly samples of solvent from the degreasers in Bldgs 
1913, 1915, and 509 to the laberatory for an acid check per 
MIL-S-5002. MAQCC will sample the remaining degreasers. 


(4) Instruct employees in running hoists to meet the 11 foot per 
minute maxiaum requirement of paragraph %.g. This applies to 
those areas that have he. sts that exceed 11 feet per minute. 


(5) Request additions of solvent to maintain the depth cs required in 
paragraph 4h. 


(6) Request MADPM make additions of butylene oxide and accomplish 
change-out of solvent only as required by MAQCC. The form 
submitted by MAQCC as identified in P.O. NB1041 will be 
authorization for these requests. Sign the forms and return them 
to MARCC when the action is completed. 


MAGCC will: 


(1) Analyze the solvent and request additions of butylene oxide or 
solvent change-out in accordance with P.O. N81041. 


(2) Request solvent change-out based on any solvent related problems 
that cannot be resolved (such as excessive use of butylene oxide, 
volatile oil contamination, degreaser clean out, lack of vapor, 
or excessive boiling temperature). 


Yu 
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(2) Request solvent change-out based on any solvent related problems 
that cannot be resolved (such as excessive use of butylene oxide, 
volatile oil contamination, degreaser clean out, lack of vapor, 


or excessive boiling teaperature. 


(3) Make request for addition of butylene oxide or solvent change- 
out to the production foreman who will then contact MADPM. 


MADPM will: 
(1) Accomplish maintenance on the degreasers. 


(2) Notify MAQCC personnel, Building S05, extension 72505, when 
solvent additions are made and how auch. 


(3) Obtain small quantities of butylene oxide from MAQVE when 
requested to add butylene oxide to the degreasers. The butylene 
oxide will be premeasured and mixed with 1, 1, 1 trichloroethane 
in safety cans by MAQVE. The entire contents of the can will be 
added to the degreaser. 


(4) Return the safety can to MAQVE (Building 514) immediately after 
making the addition. 


MAQVE will: 


(1) Procure and store the butylene oxide for additions to the 
degreasers. 


(2) Prepare a mixture of butylene oxide andi, 1, 1 trichloroethane 
in safety cans to be given to MADPM for addition to the 


degreaser. 


3. DEGREASER OPERATION: 


b. 


Turn on condensing water. Check for proper flow. 


Turn on heat supply. Steam pressure for 1,1,1-¢trichloroethane should 
not exceed 5 psi. There are no steam heated perchlorocethylene 


degreasers. 


(1) For the perchloroethylene vapor degreaser in building 507, turn 
the refrigerated chiller on. Set the chiller thermostat (west 
thermostat) to 0 degrees F and the defrost thermostat (east 
thermostat) to 45 degrees F. 


(2) If the chiller is not working as evidenced by the absence of a 
layer of frost on the cooling coils during the refrigeration 
cycle, shut the degreaser off until the chiller is operational. 


Allow degreaser to reach operating temperature, evidenced by selvent 
condensing on water coils (should never exceed one hour). 


d. Check temperature of solvent and record on the daily checklist. The 
recommended temperature ranges are: 


MINIMUM 
SOLVENT. (New Sol vent) MAXIMUM 
1,1,1-Trichloroethane "155 degrees F 165 degrees F 
Perchloroethylene 239 degrees F 249 degrees F 


The minimum temperatures may vary 1-2 degrees depending on barometric 
pressure and solvent condition. Calibration of the temperature gage is 
not practical nor is it necessary if solvent temperature records are kept. 
The listed approximate minimum boiling point for new solvent is an 
excellent indicator of gage condition. The temperature should gradually 
climb from that starting point.Significant deviations from the initial 
boiling temperature or large jumps in operating temperature indicate 
possible gage problems. 


e. Check condenser water discharge temperature. It must not exceed 110 
degrees F. 


#, Remove all paper, cardboard, fabric, or plastic wrapping material. 
Place work in baskets or suspended from hooks so that solvent will 
drain from recesses and pockets. 


CAUTION: Work must be dry. Moisture causes solvent decomposition. 


g. Start work through degreaser. The rate of entry and removal of work 
must not exceed 11 feet per minute. This may require work to be 
inched in and out of degreasers which have hoists with speeds greater 
than 11 feet per minute. Upon removal, parts must remain in freeboard 
zone until dry. 


CAUTION: Entry too fast causes vapor to rise out of tank. 
Removal too fast causes parts to be wet with solvent and 
drags vapors out of the tank. 


h. Work must remain in the vapor zone long enough to raise the 
temperature of the work to that of the vapor. Too short a time in the 
vapor results in poor cleaning and unnecessary loss of solvent. 


i. Spraying: 


Work must be sprayed within the vapor zone (below water coils) to 
minimize vapor disturbance. Direct spray to prevent solvent from 
escaping from the tank. 


j. Size of Work Load: 


Machines are designed with sufficient heat capacity to generate the 
solvent vapor necessary to clean specified load-pounds per hour. 
Vapor drop should not exceed 3 to 4 inches upon entry of work. Work 
loads exceeding the design maximua result in vapor level fluctuations 
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4. 


ke 


which cause poor cleaning and increase solvent consumption. Work 
loads that result in excessive vapor drop should enter the vapor zone 
slowly enough to keep it from dropping more than 4 inches. This may 
require large or massive parts to be lowered stepwise, allowing time 
for vapor recovery between steps. 


Vapor degreasers will.be kept covered when not in use. 


To shut down a degreaser turn the heat supply off. After heat supply 
has been turned off, the vapors have dropped well below the condenser 
coils, and the condenser water temperature has dropped to 
approximately 80 degrees F, turn the condenser water off. Make sure 
the degreaser is covered. 


DAILY OPERATOR MAINTENANCE: nd 
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h. 


Insure grate is in place. 


Check solvent level to insure fluid is at least 2" above the heating 
elements. 


NOTE: If the level is low and the boiling temperature has not 
reached the maximum listed in paragraph Sd, simply add fresh 
solvent. The solvent need not be changed until the maximum 
temperature is reached. The grate is about 4" above the 
heating element. © Solvent should be kept at or near the level 
of the grate. DO NOT over-fill tank! 


Check for leaks in the system. Both solvent and water should be 
checked for leaks. Leaking cooling coils are evidenced by water 
droplets on the coils or by water floating on the solvent in the 
condensate trough. A very dense white fog in the vapor zone may be 
evidence of excessive water contamination. 


Check temperature gages and pressure gages for compliance with 
paragraphs 3.6, d, and e. 


Check spray lance and pump for proper operation. Solvent from spray 
lance should be free of excessive color and sediment. 


Check for flow of cooling water through condensing coils. Check 
cooling coils for damage that may cause leakage or restrict water 


flow. 


Check vapor level. Vapor level should be in the lower half of the 
condensing coil. 


Insure condensate trough is not plugged. Condensate must flv.. through 
water separator and not be allowed to over-flow directly back into 


degreaser. 


Check for broken or inoperative gages. 


Problems with any ites above should be reported to your supervisor and 
if necessary a trouble call mabe. 


re, 


MONTHLY OPERATOR MAINTENANCE: 


All vapor degreasers must be equipped with a freeboard thermostat. Most 
of the steam heated degreasers also have a temperature sensor that 
modulates the steam pressure. If so equipped, this sensor will be located 
diagonally across the cooling coils. Check the operation of these units 


as follows: 


ae 


b. 
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d. 


With the degreaser operating, shut off the cooling water. 


Watch the vapors as they start to rise. If the degreaser is equipped 
with the steam pressure modulator, the steam pressure will gradually 
decrease as the vapors rise. The vapors should not override the 
coaling coils. If the vapors do rise into the freeboard zone, the 
freeboard safety thermostat should shut the degreaser off. It should 
then require manual restart when the vapors drop. 


If either of these devices do not function as described, shut the 
degreaser down and report the trouble. De not use the degreaser until 
it is repaired. 


Make sure cooling water is turned back on when testing is complete. 


: < Rigs (a ocr gree a ee Ce A 
‘ . PROCESS ORDER’ 
: ane 05 Cor | - pace l fe 4 eaces 


% TITLE 
““4aS CARBURIZING N50963 


~ TYPE, MOOEL, SERIES 8, REQUESTING OARGN, 6 DATE E 7] 
+ PART NO ANO AFSC NO. 8. REFERENCED PUBLICATIONS 9. OATE RESCINDED 


7A 
10, NAME OF ASSIGNED PROJECT ANO PROJEGT NO. 


11. INSTRUCTIONS 


This process 
steels. 


order describes the procedure for gas carburizing of SAE 1923 and 4139 


1, BACKGROUND: Through strict controls, the deoti of carburization and the carbon 
content at the surface can be controlled. SAE 4133 steel is covered in this PO, even 
though it is not a carburizing grade of steel, because it 1s used when other grades 


Cannot be obtained. 


a. Cardurization - A process that introduces carbon into a solid ferrous alloy by 
heating the metal in contact with a caroonaceous cateriel to temperature adove the 
sransformation range and holding at the temperatures, 


o. Case - The surface laver that can be made sudstantially harder than the 
interlor (core). 


(293, APPLICABLE DOCUMENTS: 
a. MIL-8-6878, Heat treawment of steels. 
b. MI‘U-S-6090, Steel used in Aircraft Carburizchg and Nitriding, Process for. 
e. TQ l-tA-1, General Manual for Structural Repair. 


d. TO 1-1A-9, Engineering Series for Aircraft Repair. 


4, EQUIPMENT: 


a. Furnaces: The furnaces shall be of a suitable type and design for the 
intended purpose and shall be capable of maintaining within the working zone a 
temperature varying not more than_+ 25’F from the desired value. 


b. Pyrometers: Pyrometers shall be of the eausomatic controlling and recording 
type anc preferably of the potentiometer type. 


c. Atmosphere Generating Equipment: A Hyen Endothermic gas generator, or 
comparable equipment capable of producing the folicwing atmosphere is to be used: 
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7. Warning. Gases used and produced for and during the carburizing process are 
potentially deadly. Conduct the carburizing process only when adequate ventilation is 
available. Do not breathe the atmosphere discharged by the gas generator of furnace. 
TASLE 1 
1023 * (Carourized at 1690'F) 


Total Case Re 50 Effective Carourizing Diffusion 
Deoth (Inch) Case Deoth (Inch) Time (Eours) Time (Min.) 
889 - .016 087 - .813 1/2 25 
O16 - .924 O13 + .02) l 39 
£824 - .833 921 - .928 2 35 
£9535 - 1.942 028 - 335 3 49 
824 - .@48 635 - .949 4 35 
848 ~- .652 649 - .044 5 65 
@52 - .658 044 - .848 6 86 
$58 - .662 948 - .952 7 19¢ 
062 - .967 052 - .056 8 115 
Bet ESTOS a Sar es ee ee a ern ears eae So sSsaeese= 
Rie #1920 Steel Quenched in Water from 1500'F 


TaBLeE 2 


4130 # (Carburized at 1689'F) 
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Toval Case Re §@ Effective Carourizin Diffusion 
Depo (Inch) Case Depth (Inca) Time (Hours) Time (Min) 
.989 - .612 967 - .91¢ 1/2 25 
.9@12 - .918 .919 - .915 1 39 
-918 - (825 O15 - .921 2 49 
.925 - .831 c 821 - .826 3 59 
8S1 - .936 826 - .932 4 65 
636 - .942 638 - .635 5 75 
O42 - 1.047 035 - .939 6 99 
947 - .952 933 - .943 7 119 
652 - .956 043 - .047 8 138 


ee a Se Se OP ED ae FOE ee Ne Oe aD EP Se iy aE yn Oe a Oe ee Ee ee ap A a SD a a Oe a ee ee 


ae 4130 Steel Quenched in Water frem 1§25'F .- 
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ae Pa Te 3 : 
a: HARDNESS CONVERSION FOR WROUGHT ALUMINUM, 356 CAST ALUMINUM N71791 


os © TYPE, MOOEL, SERIES T REQUESTING ORON. ay FECT 
AZ63 AND AZ91 CAST MAGNESIUM ALLOY : 38 JUNE 89 
-. 7, PART NO AND AFSC NO. 8. REF ERENCKO PUBLICATIONS 3. DATE RESCINDED 
25 Olact NO. 


10. NAME OF ASSIGNED PROJECT ANG 


if. INSTRUCTIONS 
The purpose of this process order is to establish correlation between acceptable 


tensile strengths and Rockwell hardness tests. 


ite 1. APPLICATION: When tensile specimens are not supplied with lots to be heat 
£ Set treated, a hardness test is necessary to determine if parts have been heat treated to 


2g minimum hardness. It is preferable that parts be heat treated with tensile specimens. 
tS 
peat 2. APPLICABLE DOCUMENTS: 


a. MIL-5-6088, Heat Treatment of Aluminum Alloys 


b. MIL-M-6857, Heat Treatment of Magnesium Alloy Castings 


ieee c. QQ-A-601, Aluminum Alloy Sand Castings 

he, d. QQ-M-56, Magnesium Alloy Sand Castings 

wed 3. PROCEDURE: When heat treatment is accomplished and no tensile specimens ty 
Sees included, hardness tests must be performed on the finished parts. Table 1 lists 
ae minimum acceptable hardness values for wrought aluminum alloys and 356 cast 
es aluminum. Table 2 lists minimum acceptable hardness values for AZ63 and AZ91 
ae magnesium castings. 

ists a. Parts made from natural aging aluminum alloys (2014, 2024, etc.), or a sample 
5) piece from the part, must be held in the shop for a minimum of 24 hours after heat 


treatment before hardness tests are performed. 


b. There is no reliable hardness test for clad materials. It is, therefore, 
mandatory to submit unclad specimens of the same material as that to be heat 


hoe 
ee treated. These specimens can then be tested to determine if minimum tensile strength 
ae has been achieved. 
else c. Care must be taken when hardness tests are performed on thin sections not to 
thee use the 1/16° ball. At no time should the hardness indication show through on the 
rors opposite side of the test piece. 
eee Ao et, ea wow e. 
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Mie 


4 d. Parts which fail to achieve minimum hardness Values may be reheated according 

to specified limitations. A scond failure would indicate improper heat treatment or 
misidentification of material. Hardness variations equal to no more than minus one 
point Rockwell hardness from the minimum is acceptable. Parts which fail to meet 
miniumum hardness tolerances as specified herein are not acceptable. 


TABLE 1 


APPROXIMATE ROCKWELL HARDNESS OF WROUGHT ALUMINUM ALLOYS 


Material, Form, Thickness Minimum U.T.S Hardness 
and Temper (inches) (los/sq in) RB Min Re Min 
Rolled, drawn or cold finished bar, rod, and shapes. 
2014-8 Up to 8.4 35,000 Max --- 74.5 Max 
: 2014-T4 Up to 8.6 55,080 64.9 96.9 
2014-T6 Up to 8.4 65 , 006 7§.5 101.9 
{ 
Extruded bar, rod, and shapes. = 
2014-4 All 30,800 Max --~ 66.9 
2014-T4 All 58,006 56.6 91.5 
2014-T6 Up to .499 60,290 67.9 98.6 
ay .508 to .749 64,980 74.5 100.5 
7 788 & over 68 , 809 78.5 yes 
Die Forgings be 
2014-T4 Up to 4.9 55,900 64.9 96.9 
2014-T6 Up to 4.90 64,968 74.5 1606.5 
Sheet and Plate 
2014-T4 923 to .839 55,900 64.9 96.8 
.@48 to .249 57,906 67.8 97.9 
2014-T6 .@28 to .939 63, 806 73.5 99.7 
.946 to .249 64,900 74.5 108.5 
Rolled, drawn, or cold finished bar, rod, and shapes 
2617-9 Up to 8.9 35,900 --- 74.5 Max 
2017-T4 Up to 8.9 55,000 64.9 96.9 
Rolled, drawn, or cold finished bar, and shapes 


2024-T4 Up to 6.5 62,000 69.9 99.6 


| 5 
| 2024.6 Up to 8.0 35,000 --- 74.5 Max 
| 2024-76 Up to 6.5 62,000 69.0 99.0 
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‘ate and Sheet 
179-8 -948 to .249 48,808 32.6 Max 81.8 Max 
7079-T6 - , 849 to .249 72,688 81.3 184.8 
7879-T6 and T651 .286 to 2.598 73,808 82.98 164.5 
2.501 to 3.96 71,986 81.8 193.5 
3.01 to 4.08 78,986 88.5 143.8 
4.91 to 5.90 68,9990 78.5 182.8 
5.61 to 5.58 67,989 77.8 192.6 
5.561 to 6.99 66.990 76.5 11.5 
Die Forging 
7679-T6 Up to 6.8 78,908 80.9 193.5 
Extruded bar, rod, and shapes 
7178-8 All 46,008 Max 32.9 Max 81,8 Max 
7178-T6 @ to .249 85,600 98.5 198.9 
.258 to 1.49 88 , 888 92.9 199.9 
1.58 to 2.99 86,800 91.6 168.5 
Plate and Sheet 
7178-0 All 40,900 Max 32.6 Max 81.9 Max 
7178-T6 815 to .044 83 ,896 89.8 107.5 
.@45 to 1.500 84,966 93.9 198.08 
3) 1.581 to 2.66 86,809 87.6 107.9 
=F 7178-T651 258 to 1,588 . 84,080 90.9 198.9 
1.561 to 2.06 88,880 87.2 197.3 
(178-T76 -@45 to .249 75,9998 84.9 195.90 
7178-T7651 .258 to .499 74,908 . 83.9 184.5 
356 Castings 
356-T4 All 25,988 oo- 71.0 
356-TS5 All 23,888 “c- 68.8 
: 356-T6 All 38,889 ‘ 2ae 79.8 
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{ : TABLE 2 


APPROXIMATE ROCKWELL HARDNESS OF CAST MAGNESSIUM ALLOYS 


Material and Temper Minimum U.T.S (lbs/sq in) RE Min Hardness 
AZ63A-T4 34,089 76.8 

AZ63A-T6 34,908 76.8 

AZ91C-T4 34,808 81.6 

AZ91C-T6 34,096 81.6 


LPu, 
ay 
et 
we 
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TABLE 3 


_ eel TTT TT 


30 Se ; 
= 
29 | . | 


19 
@.30 9.49 96.50 0.60 9.70 9.86 6.90 1.00 1,10 
& 
PERCENT CaRBON IN STEEL Re! 
TABLE ¢ 
COLUMN A COLUMN B COLUMN C 
QUENCHING TEMPERATURE QUENCHING TEMPERATURE 
STEEL FOR CORE REFINEMENT FOR CASE 
i926 1875 - 1658 S75 - 1425 
4120 1556 - 1625 1425 + 1475 
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E - 40% 
CO - 20% 

N + 39% 
Hydrocarbons - 1% 


Generator dew point temperature is to be maintained between + 45’'F. 


5. PROCEDURE: 


a. Cleaning: All parts to be carburized shall be thoroughly cleaned of otls, 
wax, dirt, ete. Scale sh-i11 be removed because it inhibits absorstion of carbon. 


b. Cardurizing: Most parts to be carburized can be charged at the carburizing 
temperature and allowed to soak one hour per inch of thickness in the endothermic 
atmosphere. After the parts have soaked out, 8-16% natural gas should be added to the 


furnace. This iniviates the carcurising cycle. f soot appears on the parts, the 


natural gas would de decreased. Parts should be carburized according to TALE one or 
two, Ten percent natural gas at 1650'F will result in a suitable carourizing 
atmosphere. 


c. Diffusion: During diffusion, the natural gas should be cut back to yield a 
dew point that will give the desired cardon content at the surface. A surface carbon 


content of .8 to .9 will minimize retained austenite in the microstructure. Time of 
diffusion should be in accordance with Table one or two. Table three is the 
equiliirium relationship between cew soint and percent cardon at various cardur:zing 
Semperatures. For example: + 1650'°F, a dew porns of + 25'F will yield a .9 cardon 


content at the surface of the part teing cardur:zed. 
5 

d. Quenching: Both 1020 and 4:56 steels can be quenched in water. If high core 
strengths are desired, the temperature should be dropped to just above the critical at 
the beginning of the diffusion cyc! (1475'F-1500'F for 1920 and 1500’F-1525'F for 
4139). The parts should be quenched from these temperatures at the end of the 
aiffusion cycle. If a softer core is desired, the quenching temperature, the dew 
point temperature during diffuston must te maintained to yield the desired carbon 
content at the surface (see Table 3). Oil quenching shall be used on parts with thin 
sections which may crack or distorts when quenched in water. 


NOTE: The core treatment (Column 8) refines the frain of the core while the case 
treatment refines the grain of the case and hardens it. If high core strength is 
desired, the treatment in Column C should be omitted. 


{. Tempering: All carburized parts should be double tempered at 400’°F ta remove 
quenching strains and eliminata retained austenite. 


6. CASE DEPTE DETERMINATION: Persons desiring parts to be carburized must sudmit a 
Sample specimen of the same materiel as the parts co be carburized. This sample will 
be carourized with the parts and subsequently cross sectioned and examine. to 
determine depth of case. Parts to be cardurized should be requested to be cased to 
either an effective case depth or an overall case ceoth. for example: “Case harden 


to RC $0 effective case of .049 inch’ or case harden to. overall depth of .06@ inch’. 
Core hardness may also be specified if applicable. 


PROCESS ORDER 
PAGE OF PAGES 


2 TITLE 
FOUNDRY PROCEDURE FOR SAND CASTINGS 


4. TYPE, MODEL, SEAIES S. REQUESTING OAGN, 
WA . 22 wat 88 

7. PART NO ANDO AFSC NO. 8. REF ERENC ED PUBLICATIONS 8. DATE RESCINDED 

SEE PARAGRAPH eee eal 


10, MAME OF ASSIGNED PROJECT AND PROJECT NO. 


N/A 


1t, INSTRUCTIONS 


This process order establishes operation standards for Class I and Class II aircraft 
castings and minumum requirements for the porduction of aluminum, magnesium, and 
copper alloy castings in the Foundry Unit (MANPWW) of the Industrial Products and 


Landing Gear Divison (MAN). 


1. 


DEFINITIONS: 


a. Melt - One furnace charge or crucible of metal alloy. 


b. Production Melt - Meit contaning only previously analyzed ingots from with 
castings are poured. : 


ec. Reclaiming Melt - Melt containing gates, risers, and other reclaimed scrap. 


d. Virgin Ingot - Ingot which is purchased and will meet the chemical 
composition of the designated alloy. 


e. Remelt Ingct - Ingot poured in the foundry from melting gates, risers, and 
scrap. A 


2. GENERAL REQUIREMENTS: 


a. All metal will be stored according to alloy designation. All metal will be 
properly identified by alloy number. Metals of doubtful composition will not be 
usec until the composition is determined by the Metallurgical, and Nondistructive 


Test Laboratory, (MAQCM). 


b. All work in the foundry will be identified by work order numbers. 


c. Peridoic checks will be made on the molding sand and core sand mixture by 
MANP WW. 


d. Applicable specifications include the following: 


(1) QQ-A-601 (Amend 3) Aluminum Alloy Sand Casting. 
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(2) MIL-C-6021 Castings, Classification and inspections of (for 
Aeronautical Applications). 


(3) Federal Test Method Standard 151. 


3. MELTING AND POURING PRACTICE: 


a. Equipment. 


(1) Furnace. A stationary or tilting pot type furnace will be used 
to melt metals for casting purposes. The furnace will be electric or gas 
tired and the metals for casting purposes. The furnace will be electric or 
gas fired and the crucible will be covered whenever practical so that a 
minimum amount of combustion gases will come in contact witn the molten 
magnesium or aluminum used for aircraft parts. It is not necessary for the 
copper alloys to be sealed off from the comoustion chamber. Care should be 
taken to eliminate gas absorption in all molten metal. 


(2) Temperature control. Accurate pyrometric controls and/or ladle 
pyrometers will be provided for the melting furnaces in order to maintain the 
molten metal at a desired temperature. Thermocouples used in the melting pots 
will be enclosed in a cast iron tube. A Fast-acting, accurate ladle pyrometer 
can be used for checking the temperature of the metal in the pouring ladle. 
The thermocouples and pyrometers will be checked at regular intervals by the 
Precision Measurement Metrology Section (MAKSV) in accordance with applicable 
military specifications. Reference MAQOI 66-148, Appl, paragraph 6. 


(3) Crucibles. The crucibles will be, the standard silicon carbide, 
steel or cast iron type. When in use, the cast iron and steel crucibles wil 
be scraped and cleaned after each melt. The cast will be sprayed with a 
suitable crucible coating compound, such as Terra Paint #55M or equivalent. 


(4) Tools and other equipment. All ladles, gas fluxing tubes, 
skimmers, thermocouple shields, etc., which come in contact with the molten 
metal will be cleaned and sprayed periodically with a suitable crucible 
coating compound such as Terra Paint #55M or equivalent. Pouring ladles will 
be used for one alloy only until they are cleaned and sprayed. 


(5) Patterns: Each pattern will be tagged with the following 
information: 


(a) Part number 
(b) Name 
(ce) X-Ray and foundry control (when requirad). | 


b. Melting: : ee eee 


(1) Charges: All metal charges in furnace will be clean,. dry,_and~ 
the chemical composition known. All melts in the same work order will contain 
the same proportion of virgin ingot and reclaimed ingot. Metal charged toa 
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pot must be preheated first. 


(2) Melts: Melts which are held in the molten condition for over one 
hour or which reach a temperature of 300’F above the pouring temperature will 
be poured off into ingots. Such ingots will be classified as reclaiming melts 
and must be analyzed by .MAQCM prior to pouring into aircraft castings. 
Addition of alloying elements will be done under the direction of MAQCM. 


(3) Thermocouples: When the entire charge is molten, a thermocouple 
or pyrometer will be inserted into the molten bath. The temperature of the 
molten metal will be checxed at intervals so tuat the maximum temperature is 
not exceeded. 


c. Pouring: 
(1) Preparation for Pouring: 


(a) Temperature: Just prior to pouring the metal into the mold, 
the temperature will agree with the predetermined pouring temperature. 


(ob) Fluxing: The proper fluxing will be completed shortly 
before pouring. 


(c) Ladles: All ladles will be preheated before being filled 
with hot metal or dipped into the molten alloy, 7 


(2) Dipping: The edge of the ladle opposite the pouring lip will be 
immersed first into the molten metal bath, and the ladle turned in a semi- 
Circular motion, thus virtually cutting the ladle full of metal from the 
crucible without agitating the molten metal unnecessarily. Pouring metal into 
the ladles from a tilting furnace is also permissible. 


(3) Pouring MOlds: Several molds may be poured from one ladle of 
metal. The molten metal temperature in the ladle will agree with the pre- 
determined pouring temperature. Ladles used for aircraft casting must be 
large enough so that all the mold will be poured with one continuous stream of 
metal. 5 


4. INSPECTION- PROCEDURES: 


a. Casting Identification: All aircraft castings will be identified by 
the part number on the casting in the form of raised letters and numbers when 
this is practical; otherwise, they will be tagged for identification. These 
numbers will be located sc as to remain on the casting after machining. 
Groups of the same castings will be identified by work order number. 


b. INSPECTION METHODS: 


——e: 


(1)° Hot | inspection: “All _ castings will be visually inspected 
immediately after shake out for misruns, cold shuts, shrinkage, cracks, blows, 
drop, and other defects. 
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(2) Chemical analysis of metal for all missile and aircraft parts. A 
sample will be taken from each separate lot of ingots for chemical analysis. 
Chemical analysis will be made by MAQCC. 


(3) Fluorescent penetrant: All castings in class I2 and IB low 
stress and high stress and class IIA high stress and low stress wiil be 
inspected by the fluorescent penetrant technique by MANPW for defects in 


accordance with MIL-C-6021. 


(4) Radiography: Castings will be inspected by X-rays as outlined in 
MIL-C-6@21. Radiography standards will be determined by inspection and the X- 
ray Laboratory in MAQCM. 


5. SAFETY PROCEDURES: 


a. The supervisor will ensure: 


(1) The sequence and method of handling matarials to eliminate 
unnecessary handling is planned in advance of any pouring operations. 


(2) Protective clothing/equipment required while working with molten 
metal is readily available and used. Such items will consist of high-top 
safety shoes with built-in instep (metatarsal) protection (if such foot wear 
is not available, slip-on type metal instep guards will be provided), thigh- 
length aluminized leggings that strap underneath the shoes, 46 inch aluminized 
coat for body protection, hand pads, leather mitts or gloves preferably 
studded with steel (unless hot metal is to be handled), for protection against 
heat, hand and arm protectors will be of the heat resistant cloth or wool 
(leather can be used too, but will not stand a temperature over 150 F), 
aprons, safety glasses or safety goggles, safety shield, and cloth welder’s 
cap, or heat resistant clothing. 


(3) Personnel are properly fitted with the required respirator by 
SGB, and trained in its use, and storage. A proper respirator facility will 
be designated for use by employees. 


(4) During pouring of manganese bronze, each person present wears a 
‘pespirator as required by SGB. “ Shee : 


(5) Signs are posted at each entrance to prevent visitors from 
entering the area during operations. 


(6) The ventilation system is functionin4 for pouring operations. 


(7) Employees are thoroughly trained to be aware: 


(a) For fire prevention, the floor within 10 feet of the pouring 
- apea shall be free of water or dampness, all combustible material such as oil. 
grease, paper, excess wood, electric cords, and.any other material that could 
be explosive or combustible on contact with molten metal. 


(b) The foundry floor will be cleaned frequently and kept in good 
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condition. worn spots, holes, or other defects will be reported for immediate 
{ repairs. 


(c) Clear aisle ways must be maintained to all exits. 


(4d) To prevent spattering or explosion of the molten metal within 
the furnace and/or ladle, all metal deoxidizers, tools, and pyrometers must be 
preheated and thoroughly dried before being placed in contract with molten 
metal. Pouring mold sands must also be kept dry. 


(8) Only operators who are properly trained to pour molten metal are 
allowed to ladle hot casting materials. The number of workers in the pouring 
area during a pour shall not exceed the maximum number of workers required for 


the pouring operation. 


(9) The use of compressed air to blow sand or dust off clothing, new 
castings, and patterns in the removal of parting compounds and other light 
materials is prohibited. Vacuum methods shall be used for cleaning molds. 


(16) Loads suspended from cranes or other means are not carried over 
the heads of workers. 


(11) Casting personnel will keep orderly storage piles and bins in 
accordance with approved regulations. 


(12) Procedures for safe-guarding mechanical devices and inspection 
are developed, implemented, and followed. : 


(13) Employees are instructed in the safe casting operations to 
inelude aanual and mechanical handling of equipment and materials used, and 
hazards involved. 


b. Employees must understand that they are responsible for their own 
safety, for the safety of those around them, and their equipment. 
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1. Thies Military Standard is approved for use by 00-ALC %. b 
(Code 70), Department of the Air Porce, and ie available for use rR 
by a1] Departments and Agencies of the Depar’sent of Defense. - 4 


2. Beneficial comments (recommendations, additions, % 

a deletions) ané any pertinent data which any be ef use in ay 
impreving this decument should be addressed to: O0-ALC/MMEDA, » 
Wit) AFD UT 64466-8600 by using the eelf-addressed ae 
Standardization Decument Improvement Proposal (DD Form 1426) r 
eppearing at the end of this document or by letter. 


at 


: a: 
a 


MIL-STD-800C (USAF) 
CONTENTS 


scorpgp.... 
Scepe .. 
Purpese.. 
Types... 
APPLICABLE DOCUMENTS 
Gevernaent Documents 
Specifications, Standards "ana 
Mandbooks ......e668-. 


DEFINITIONS (Hot Applicable) 


GEWERAL REQUIREMENTS ... 
Materials and Equipment. 
Wire/Flame Spray Systen . 
Thermo Spray Syaten-Power 
Plasme Spray Systen-Power 
Wire/Arc Spray Systen .. 
Abrasive Blasting Equipment 
Plame Spray Wire ...... 
Fiemme Spray Powders .... 
Geses .... oe 8 
Gases for Plasmas Plane Sprayi 
Bond Strength .... eo. 
Coating Material ... 
Spraying Parameters. r 
Cooling While Spraying . 


Paragraph 


de ok 


Set OVeunsu 


Selected Areas .... 
Coating Thickness 


ee © © © © © © © © © © © © we © 


oe ee ee He eww ew 


2 BD & @ 09 om ow ow oe 0m 0 ow ow 


e 
e 
° 
e 
e 
e 
ry 
° 
° 
° 
° 
e 
e 
e 
. 


DETAILED REQUIREMENTS . ‘ 
Procedure ...... - 
Vapor Degreasing . 

Masking .... 

Abrasive Blast... 

Preheat ..... 

Spraying ..... 

Remove Masking .... 
Sealing Sprayed Coatings 
Finish Machining and Grindi 
Quality Control ..... 
Werkmanship ..... 
Peating ... . * 
Test fer Bend Tensile Strength 
Mardness Test ...... 


~ 
SCVIVIVIVIVIOSOACRSSSSS BGIS*VASVK*l HLSGCUNVHHYHD 0 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
8 
8 
8 
8 
§ 
. 
8 
8 
6 
8 
8 
6 
8 
6 
8 


Bowe B8IOGLUD 
eee 6s © © © eo ow ew 
oe ee © we © © we ow 


GIL.-STD-800C (USAF) 


3.3.3 Metallographic Examination . . 
2.3 Certification of Operaters . . 
3.4 Qualification ef Operaters ... 


: NOTES (Not Applicable) ..... 
DD 1426 STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL 
FIGURES 


Pigure 1} Tensile Bond Test Specimens ...... +o 


MIL-STD-800C (USAF) 


1. score 


1.1 Scope. This standard covers the materials, 
procedures, and equipment for flape spraying of partes. 


1.2 Purpose. Plame epraying ie defined as the process of 
melting materials in oe heating sone and propelling them in the 
molten state ento a part to form a coating. This process can 
be applied te build up worn areas on parts, for abrasion 
resiatance and/or corrosion protection. It is not intended to 
rebuild demage by nicks, gouges, etc., without building an 
entire ares. 


1.3 fypes. The four types of flame spraying covered in 
this etandard are as follows: 


Type 2 Wire Systen: 


Spreying materiale in ea wire form using 
Oxygen-Acetylene/Hydrogen/Propane, ete. 


Type_il Powder: 
Thermo process, spraying power using 
Oxygen, Acetylene or Hydrogen. 


Tyee I} Powder: 


Plasma process for spraying materials in 
a powder form utilising a non-transfer- 
eble electric arc with Nitrogen. Argon 
or Helium with or without Bydrogen as the 
secondary gas. 


Type IV Wire Arc Spraying Process 
Arc spraying system, simultaneously and 
continuously feeds two metalising wires 
et e uniform rate of speed through 
electrically charged contact blocks. 


2. APPLICABLE DOCUMENTS 


3.3 Government Documents. 


3.3.1 Specifications, Standards, and Handbooks. The 
Sellewing specifications, standards, and handbooks ferm a part 
ef this document te the extent specified herein. Uniess 
otherwise specified, the issues of these documents are those 
listed in the issue ef the Department ef Defense Index ef 
Specifications and Standards (DODISS) and supplement thereto, 
@ited in the solicitation (see 6.3). 
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SPECIFICATIONS 
PEDERAL 

BB-A-106 Acetylene, Technical, Dissolved 

BB-5-006 Rydregen 

BB-0-025 Oxygen, Technical, Gas and Liquid 
STANDARDS 

MILITARY 
MIL-STD-866 Grinding of Chrome Plated Steel and Steel 


Parts Neat Treated to 186,006 P&I or over. 


Uniess otherwise indicated, copies of federal and military 
apecifications, standards, and handbooks are available from the 
Navel Publications and Forme Center, (ATTN: WNPODS), 88601 Tabor 
Avenue, Philadelphia PA 19120-5699. 


3. D&FINITIONS (Mot Applicable) 
4. GENERAL REQUIREMENTS 


4.1 Materiole and Ravippene. 


4.1.1 . The wire system shall 
include either a compress Air Powder Gun or an electronically 
controlied gun. Necessary air filtering shall be capable of 
delivering o11 free and moisture free sir. Gas and Oxygen 
Pegulateres shall be two stage regulators. Fuel gas fiew meters 
and regulators must be equipped with flesh back valves. Air 
preseure regulators shell be an OSHA approved type. Hoses, 
wire centro] aad straightening units shall complete the systen. 


4.1.3 Thermo Serey Syetep-Powjer. The powder spray 
system shall include eo spray gun that is capable of delivering 
flew rate. Regulators shall be of the two stage type. Fuel 
Gee regulators and flow meters must be equipped with flash back 
valves. Air regulators shall be OSHA approved. Roses and 
optional equipment shall complete the systen. 


4.1.3 Plasma Seray Sratem-Powler. The plasms systen 
ehail inelude a plasms spray gun capadle of operating on 
Bitregen, Argen or Helium primary gases with er witheut Hydrogen 
as the secondary gas. The gun may be either a hand held or 
machine mounted type. 


a. The pliesma gun shall be capable of spraying 
eoatings eof pewdered materiais that have been 


; Lee. 
as Bee 


I. 
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heated te a plastic er molten state by a highiy 
fenised gas etree passing through o 
non-transferable electric ere capable ef reaching 
temperatures ef 36,000°F or higher and preducing 
coatings with bend etrengthe ef 4,000 te 12,608 
P8i er higher. 


>. The power supply unit shall net be lees than 46 
(RW) capacity et 166% duty cycle. 


e. The powder feeder unit shall be capable of 
supplying a metered and censtant fiow ef powered 
material to the gun. 


@. Sxtenesion equipment capable of spraying at a 96° 
angle for shell holes mey be incorporated as a 
component part. 


e@. Control unit, heat exchanger, approved gauges, 
flew meters, hoses, power cables, and cooling 
devices shall complete the systen. 


4.1.@ Gire/Are Sere: Syetem. The arc spray system :hall 
e consist or @ gun capable of simultaneously feeding two wires at 
@ controlled rate of speed, and delivering a fine atomized 
apray on ea prepared eurface. The gun shall be capable of 
preducing coatings with a bond strength of not less than 4,¢ ‘6 
PstI. 


@. The gun shall be hand held or machine mounted and 
be capable of controlling wire feed rate. The gun 
ghall also be capable of operating solely en 
compressed air and/or electrical current. 


b&b. The power supply unit shell be capable of 
delivering amperage and voltage at 106% duty 
eyele. 


@. The control unit shall be compatible with 
eutematic traverse equipment, and include air, 
emperage and veltage controls and moniters. 


@. Cire eontrol unite shell include wire 
etraighteners. 


@. Seses, lines ané cadles wii] comprise the balance 
ef the systen. 


4.1.0  abradive Blasting Bauizment, Abrasive blasting 
equipment is required te reughen areas te be flame sprayed. 


toe gee 


on es Oe AS 
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Parte sheuld be previeusiy cleaned. Particular care sheuld be 
taken te keep abrasive grit frem contaminating surreunding area. 
Blasting equipment should be used solely for preparing parte for 
bred Alaa Manufacturer’s recommended procedures should be 
felie . 


4.1.0 Blame Spray Wire. Only wires specifically 
manufaetured fer flame spray shall be used otherwise specified 
by the respengible engineering authority. The chenical 
composition ef the material to be used shall be upecified in 
the centract er purchase order for the materials. See 
manufacturer's handbook and current technical bulletins. 


4.1.7 Plame Spray Powderg. Powders used for {lane 
epraying shall be designed specifically for flame spraying and 
the powder supplier shall so specify and certify that: 


e. The material has been inepected for sise and that 
the sise is in accordance with the sise range 
spelled out in the purchase order. 


All material meets the chemical composition 
requirements es specified in the purchase order. 


The material has been spray tested with 
Oxygen-acetylene, Oxygen-Nydrogen combustion 
flame, and plasms flame spray equipment, whichever 
is applicable. Insure that coatings can be 
produced thet are smooth, uniform, and free from 
eracks and voids, with required bond etrength. 


4. Material meets requirements of engineering and 
industry standarde. 


4.1.0 Gpgep. The following gases shall be used in flame 
epraying: 


Gas Specification Type 


Oxygen BB-0-025 Commercial 
Aeotylene BB-A- 166 Commercial 
Propane eoercecee Commercial 
Hydrogen BB-B-6086 Commercial 


@.1.0.1 Gages for Plasme Plepe Spraying. Gases for the 
. plasms tleme spraying precess shail be as follews: 


en ee 
bd 
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Gas Speei fications 


Mydregen .... . . Pre-Purified 00.8% 
Max-Oxygen Content 6.68% 
Max-Dewpoint -76° Pabrenheit (F) 
(-60° Celsius (C)) 
Bitregen F Pre-Puritied 
; Max-Oxzygen content 6.002% 
, Max-Dewpoint -76°F (-66°C) 
Apgen....... . Sigh Purity 


4.2 Pond Strength. Flame sprayed ceatings have bend 
miseugens Panging from 3,006 to a maximum 12,0060 PSI. Coatings 
sheulé eniy be used where the bond strength of the coating ie 
appreved fer a specific application by engineering authority. 


4.3 Coating Material. The coating material must be 
epecified by the responsible authority. Mervelurgical 
laberatery testing may be required where deemed necessary. 


4.4 Spreving Pereseters. Air, fye] gas, primery and 
secondary pressures and fiow settings for the epraying ef each 
material shell be in accordance with those recommended by the 
equipment meavfacturer’s inatruction manuals for each process. 
@un te work distance shell be established from the inetruction 
manuals er bulletins, or by teating and analysis. 


4.8 - Part and coating 
temperatures aust be controlled to prevent warpage of the 
substrate and failure of the coating. The maximum substrate 
temperature is: 


S8O°F (3176.6°C) for Steel 
326°F (107.2°C) for Aluminum 


The time at this temperature is not to exceed one hour. 


4.6 Selected Areag. If selected areas are to be flane 
aprayed, the surreunding ereas must be masked with available 
tapes er masking eompounds. Keyways and ei1 holes may be 
masked with cerbon plugs er polished metal inserts er silicene 
rubber. 


@.7 Geating Thickness. Seme coatings have thickness 
limitetions. Coating thicknesses shall be specified by 
applicable decuments, if thickness is not specified then the 
finteh machine coating shall net exceed 9.036 ine. 


eo. A ainimum ef 0.010 inch over finel éimension 
shell be eliewed fer grinding. Fellew 
manufeeturer’s recoamendetions. 


MIL-STD-860C (USAF) 
b. Fer corrosion protection, o ainimea eoating 
thieknese ef 8.003 te @.008 inch iu required. 
6. DETAILED RgQUl agate 
8.1 Procedure. 


@. All perte quet be machined and cleaned if 
required prier te flame epray. 


/ 
¢ 
e 


High tensile Steel and high strength Aluminum 
perts which have been pre-machined aust be stress 


Pelieved by shot peening areas te be tiane 
opreyeé. 


Areas te be flape eprayed which have been plated 
hell heave these finishes removed frem ares te be 
prayed by either cheaical or mechanical aeans. 
Biaeting ie not an scceptadle methed ef removal. 


6.1.3 Yaper Degreaeing. Ail parts shall be vaper 
degreased prier te surface preperation unless etherwise 
Gpecified by engineering. 


6.3.23 Meagking. Mask a1] areas not to be abrasive blasted & 
or coated. 


6.1.3 Abrasive Blast. Abrasive blast areas te be coated 
for the removal of oxidation, following manufacturer's 
Pecemmended procedure and bulletins, unless etherwise epecified 
by engineering. 


0.3.6 Predbest. Preheat before spraying to remove el} 
weisture and provide expansion. Manufacturer's bulletin should 
be followed regarding substrates and material te be sprayed. 
Tomperature centre] may be accomp) ished using temp etick or 
pyreneters. 


6.1.8 “praying. Spray the area to be coated using the 
Gun to work distance recommended by the equipment 
manufeeturer’s for the material being sprayed. The direction 
of the metal spray sheuld be as close to 06° as possible with 
the surface being coated and never less than 48°. The coating 
ehell be allied in aultiple passes. Complete ares coverage 
gust be made with each pase before the next pase ie started. 
Spraying will ecentinue until the coating thickness plus 
finishing allewance have been completed. 


6.3.6 Remove Masking. Remove masking material. 
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6.1.7 - All flame sprayed parte 
should be sealed unless intended ae a bearing surface or as 
otherwise specified by engincoring. Only quality comercial 
sesiere ehell be used. The type of sesler used depends en the 
type of envirenment parte will be subjected te. 


6.1.6 Pinteh Machining and Orinding. Remove the 
eoveraprey end flash spray material buildup te preveat cracks 
from extending inte anin coating immediately after spraying. 
Piniteh machine or grind in accordance with MIL-STD-866 and/or 
updated manufacturer's bulletinge to the dimension specified er 
as show on the blueprint. 


6.2 Quality Contre). 


8.3.1 Workmanship. The sprayed coating shell present a 
uniform appesrance with a fine-to-medium granular finish. 
Surface defects ef the coating shell be limited to shall 
nodules not te exceed 0.045 in diameter and whall not exceed 
@.028 in above the surreunding sprayed surface. The following 
shell be cause for rejection: 


a. Blisters 


&. Cracke 
@ ©. Chips er loosely adhering particles 
@. O41 oF other internal contaminants that bleed out 


through the finished coating. 
@. Pits that expose the undercoating or base metal. 
%. Chips, cracks or tears of the coating after final 


machining. 


8.2.3 Pesting. The most reliable test for any 

bd coating is satisfactory performance in service 
and/or simulated service testing. Whenever service testing 
cannot be performed, the following tests shall be used as 
methods eof controlling the quality of the f{lame-spray coatings. 


6.2.3.1 . From the sane 


material eas the production item was made, make the twe 
specinens chem in figure 1. Drill and tap on one end ef each 
specimen approximately 1.2 inch deep and thread $.8 iach, 
either 16 er 24 threads per inch. The tapped hole aust be 
eentered,, and parallel with the specimen axis; flat-faced ends 
must be surface ground perpendicular te the axis. Biast the 
fiat face and evenly apply 6.016 inch or more ef the eoating 
material te ene specinen (see figure 1). After surface 
Grinding op hand sanding the coated specimen fiat within tue 
mile, cement the coated specimen te the plain speeinen with 
epexy adhesive and evern-cure. Assemble the threaded pull reds 
ané pull the speeinens apart en an sceurate tension tester. 
The ainiaum strength standard shall be established by the 
oppliecable engineering department for each application. 


ate. 


? 


Aker See, 


Be ce 
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Sees 


3/8-16 or 3/8-24 
THREAD 


FIGURE 1. TENSILE BOND TEST SPECIMENS 
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6.2.3.2 Bardness Test. The hardness test is performed on 
@ Rockwell hardness tester using the A. 8, or D seales. The 
prepared test samples (2° x S° x .068°) must have the following 
minimum ceating thickness: 


A Scale - 6.8636 inch 
B Scale - 6.080 inch 
D Secale - 6.048 inch 


Coatings should have at least 106 micro-inch finish when 
using the Bockwell A, 3B, or D scales. Hardness values of the 
coating materials shall be specified by the applicable 
engineering department. 


6.2.2.3 Metellographic Exsminetion. Representative test 
panels approximately 3 x 2 x 6.050 inches shall be coated on 
ene side to the same thickness as the production itea. 
Metallographic examination of the coating shall show the 
constituents to be uniformly distributed and free from cracks, 
massive porosity, inoluded material and excess oxides, The 
eoating-aubstrate interface shell aleo be free from 
contamination. Frequency of this test sbell be determined by 
the applicable engineering department. Porosity and oxide 
limite shall also be epecified by the applicable engineering 
department. 


§.2.3 Cortification of Operetors. Each operator must be 
trained and certified. A hardness test along with a bond 
etrength test is required in accordance with loce] directives 
prier to being permitted to spray production parts. 


6.2.4 Qualification of Operators. Operators performing 
work under this standard shall be certified as qualified 
operators by the Quality Control department. Certification 
ehall be conferred on trained operators who successfully 
Jemenstrate a knowledge of the process and their ability to 


produce satisfactory coatings per thie standard. 


@. NOTES (Hot Applicabie) 


Custedian: Preparing Activity: 
air Peree - 09 Air Force - 76 


Project No. MPFP-F406 
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MWEORRNTIOD OV THE BLOE PRWOTS! tk & dO 
OP SPENOWE EUCESSIVE AMUUMT OF TIME 
FIGURIWE OUT ZNFORINATIOM THAT THEV SHOULID 
' SUPPLY, 

2. WHEN QUESTIONS ARE ASKED OR, THEIR PRESEN CES 
7/3 REQUESTED L/& L/hIT FOR DAOS FOR THEME 

| PES PONCE. 

F TWE EWCIWEENS WIth NOT GIVE TNE SHOP 
PERSON. LREDIT FOR THEIR VAST LIOPEME 
KMOWLEDCE THAT WE NAVE, 


MOTE. 

Z FEELTHRT VOU VEED A ENGIVEER'S OFFICE MOVED 
' DOWER TO TWE FLOOR TO WORK WITH TALS PEOPLE, 
| THIS WOULD HOPEFULLY OPEV BYUP A 600d Lik OF 

' COMUNINUTLDONM BETWEEN THE Z DEPHRTIMENTS 
CROCS) THEY WILL ALSO GET A BETTER FEEL 
KOR THE SEILL LEVEL AND KVOWLEOBE OF 

| LACH OTHER, 


| & ALSO FEEL THAT THE RPESPOUCE TH77E 


_SWOOLD BE AWN MW EV WA AT AR. 


WELDIVGE 
STAFE SU & 
PAY STA7EQ THAT THEY WEEE LCHMOEE STAFF. 


! "WITH THE WORK LORD LIHICH IS COMME I HE 
MEEOS BETWEEN B70 10 MONE WELDERS. TO KEEP 


| GP WUT ET. MSO TWO (2) ERUAL FOREIMM WS:/0% 
70 MAWASGE THE CREL’S. 


| THE BOVERMIENT WAS A DERL WORKED OUT G/ITH 
- LAWS Wy 2 7 v voca TIOMWRL CENTER L/HERE THEY 


atk TEACH PATS WEL) PEOPLE AMC: FE MWD 
Wie WELOIWE, THIS 1S ADEQUATE FORE WEW WELDER, 


“WHEN THE? WAVE COMPLETED THUS WE TRA THEMTO 
_ OOT SISTEM) 


Lirias Lr WOULD /WE TO BE AELE 70 SEND UY 
TOURWE! MED WELDERS CCRADE 10 M00 ABOUE) BACK 
JO LIWVCPLW FOR ADUAWCE TRAINEE AWD TO KEEP 


> AP W//?Pu THE WEW PROCESSES, 
WE WEED 1088 THMAIMIM 6 OY DIMENSIONING 


ae  TOLERMULING AND BLUE PET READS. Yb MLSO 
T WEED MORE AMD BETTER FRAMME G0 THE CYC | 


) 


= PLASIR CUTTIOS FINCHWE 7 


at MOTE 
PAT 1S OVE OF INE [Wd PEOPLE WHO 1S 


7 | QUNLIFIED TO OPERATE THIS PIECE OF EWIPRELT. 
AS SOPHISTICATED AS THIS PAECE OF EQUIPITECT IS 
YOO RENLY WEED AURLIFIED PEPE 70 OPERKTE Tr, 


FRE FEEL THE REASONM Wt EFFECTIVEWERS IN 


LOLW IS. 
2 0M 
2 POR ATT ITUOE 
) 6 7HE WORKED FOR A DICTATOR FOR TWE LIST FORR 


ve Ole FIVE VEARS ) 


MOERL IS h VERY BIC PROBLEM, 

PAT HEAD A MEGTIVE WITH WIS PEOPE TOSEE WNT 
‘COULD GE DOWE TO CHMWEE THIS SITUN TION, 

4 THEY DISCUISED MQRAL 

2 GUMITY 

¥ ATTITADE 

4 SELF MOTIVATION 

AOPEFULLY NEW IMRNACEINEDT CLAW TURD THIS 
SHOP KROUUO. 


AOTE. 

L FEEL AS A PAST WELDER, THAT SE PAT IS CHE 
TAGE OPPORTUMITO HE LAM TURW THIS CROUP 
BROWMO. ALL THE OP ERANTOIS ZL MET SEEM FO 
72 LIVE AND RESPECT Nie NE NMOUS THEIR 
PROBLEMS, HE WMS BEEM WORKIAS IO THAIS AEN 
NS A WELOER FOIA TIMMY VERS: HE MS ML LEROY 
AOVRESSED PART FBOF THEIE PROBLEMS 10 THE 
SPECIAL TBETING WE CHILLED. Z WOaLD STROWELY 
SYHOCEST THAT HEIS' BVVEM TNE CHAICE FO 7P¢ 

AWD TUES THIS LIT AFOWWD. LF HE Ch VOU 
“W/4L WAVE A VERY 6000 WELDIWE SANZ I 
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1. The attached list of FY89 RCC rates has been approved by 
Headquarters AFLC/MAJ and will be used in the G004L system for 
pricing all temporary work orders. 


2. These rates may be used in estimating the cost of new 

| requirements: An actual bill of material (BOM) may be used for 

i direct expense material instead of the rate; this will provide 
more equitable pricing. Other direct costs for temporary travel 
duty (TDY) will have to be added to obtain the total cost. 


3. <Any questions relating to these rates should be directed to 
Mrs Daphne Gale, MAWFB, extension 72452/3. 


| FUAAS HH. SROWNING 
; 


1 Atch 
Don Ch, Roscurcas Manage:eint Otftston FY89 RCC Rates 
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UNITED STATES AIR FORCE 
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RCC 


MEPAA 
MBFAB 
MEPAC 
MBPAE 
MBPAH 
MBPAS 
MBPBC 
MEPDA 
MBPDB 
MEPDC 
MEFMA 
MEFME 
MBFMC 
MEPSA 
MBFSB 
MEPSC 
MEPSD 
MBPSE 
MBFSK 
MEPSM 
MBPSP 
MEFSS 


MKLAA 
MKLBB 
MKLCC 
MKLDD 
MKLEE 
MKLFF 
MKLGG 
MKPAA 
MKFAC 
MKFCA 
MKPCD 
MEPCF 
MKFDA 
MKFDE 
MKFEA 
MKPEB 
MK PGE 
MEPIA 
MKPIE 
MPIC 
MKFKA 
MKFKE 
MEPKE 


we co we we oe we cm oe ce co ce we wo 8 we oe ce oe se oe ce oo 
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DIRECT 
LABOR 


$18.93 
$18.78 
$18.97 
$19.51 
$18.95 
$19.11 
$18.05 
$20.75 
$21.40 
$20.82 

£0.00 

$0.00 

$0.00 
17.43 
$16.64 
$18.47 
$19.97 
$18.18 
$17.16 
$16.99 
$20.45 
$17.99 


$19.75 
$19.26 
#20. 65 
$19.38 
$19.59 
$18.90 
$20.49 
$19.20 
$19.30 
$18.85 
$20.40 
18.81 
$2.16 
£19.44 
$19.00 
£18.60 
£20.91 
$19.65 
$18.84 
#19.79 
£19.40 
£19.79 
£21.01 


FY89 APPROVED RATES 


OPER 
OVHD 


$12.69 
$13.05 
$12.88 
$12.46 
$13.03 
$13.12 
$13.50 
* $14.96 
16.90 
$10.99 
$5.07 
$8. 23 
$22.97 
$10.48 
11.16 
$10.70 
14.60 
£18.00 
£10.64 
$10.50 
$10.96 
$11.21 


$11.17 
$27.71 
$9.65 
$47.26 
$12.42 
£15.18 
$26.70 
$20.23 
$21.03. 
$228.60 
£48.25 
$26.05 
$7.10 
#5.50 
$12.84 
$12.40 
£6.98 
$26.12 
$13.76 
$10.91 
$43.39 
$10.91 
$38.45 


GEN & 


TOTAL 


ADMIN BASE RT 


$8.52 
$8.32 
$8.32 
$8.32 
$8.32 
$8.32 
$8.32 
$8.30 
$8.30 
$8.00 
$5.29 
#6.52 
$9.94 
$7.86 
£8.14 
$8.14 
$7.86 
$7.93 
$7.93 
$7.93 
$7.93 
$7.93 


$8.24 
$8.24 
$8.24 
$8.23 
£8.24 
48.24 
$8.24 
$8.23 
- $8.32 
#8.350 
$8.28 
£8.27 
$8.22 
$8.15 
8.24 
$6024 
£8.08 
48.31 
$8.31 
#8.23 
£8.31 
£8.23 
$8.29 


$39.94 
$40.15 
$40.17 
$40.29 
$40.28 
$40.55 
$39.87 
$44.01 
$46.60 
$39.81 
10.36 
$16.60 
$32.91 
$35.77 
$35.94 
$37.31 
$42.43 
$44.11 
$35.73 
$35.42 
$39.32 
$37.13 


$39.14 
$55.21 
$38.54 
$74.87 
$40.25 
$42.32 
£55.43 
$47.71 
$48.65 
455.75, 
£76.93 


DIR 


MATRL - 


#10.88 
$11.18 
$11.79 
$0.00 
$14.81 
$0.00 
$3.80 
$1.79 
$1.39 
$1.33 


$5.31. 


$5.92 
$0.00 
$0.00 
$0.00 
, £0.00 
$0.00 
$0.00 
$0.00 
$0.00 
£0.00 
$0.00 


$2.91 
$0.00 
$3.65 
$0.00 
$6.06 
$8.25 


$0.00, 


$2.11 
$8.05 
$13.51 
$10.51 
18.971 
$3.00 
$9.00 
$10.61 
$3.86 
$0.09 
$9.08 
$26.82 
£6.87 
$17.56 
$6.87 
$19.18 
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MKPNC 
MKPND 
MKPNE 
MKPNN 
MKPPP 
MKPRA 
MKPRF 
MKPRS 
MKPRW 
MKPWA 
MKPWB 
MKPWC 
MKPWD 
MKPWE 
MKPWF 


MNPBA 
MNPBB 
MNPCB 
MNPCD 
MNPCK 
MNFCL. 
MNPCR 
MNPET 
MNPGN 
MNPGF 
MNF GW 
MNPME 
MNPMG 
MNPMK 
MNPMN 
MNPNA 
MNPRA 
MNPRB 
MNPRC 
MNPSA 
MNPSE 
MNPSQ 
MNF WA 
MNPWB 
MNFPWE 
MNPWW 


mMeCccc 
M@CMM 
Mae@vc 


MRAEC 
MRAEE 
MRAEH 
MRAEN 


$19.40 
£20.06 
$19.49 
$20.23 
$20.06 
$19.49 
$17.30 
$20.23 
$19.24 
$17.54 
$17.54 
$17.54 
$17.54 
$17.54 


,$17.54 


£19.25 
$18.58 
17.59 
$18.38 
$17.76 
217.76 
$18.01 
#18.25 
$18.51 
£18.53 
$16.90 
$19.69 
$21.50 
$19.55 
$18.74 
$18.51 
417.82 
$18.50 
$17.97 
$17.79 


$17.90" 


$17.65 
$19.59 
$23.11 
$18.45 
$19.15 


$22.56 
$22.51 
#20.72 


$28.22 
$28.32 
$28.22 


$28.52 


$43.59 
$13.03 
$12.06 
$16.82 
$30.41 
$12.06 
$11.74 
$16.82 
$15.10 
$24.70 
$24.70 
$24.70 
$24.70 
$24.70 
$24.70 


$17.07 
$14.52 
$17.15 
$14.36 
$16.14 
$15.44 


$18.71. 


$15.84 
$16.09 
$16.04 
$22.07 
$18.11 
$25.48 
$16.51 


. $21.05 | 
$16.09 


$16.67 
$22.46 
$22.45 
$21.25 
$16.46 
$15.25 
$14.51 
$19.26 
415.75 
$16.69 


$14.62 
$21.57 
$11.91 


$22.97 
$22.97 
$22.97 
£22.97 
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$71.10 
£41.41 
$39.86 
$45.28 
$63.71 


‘$43.12 


$37.36 
$435.29 
$42.22 
$50.27 
$50.27 
$50.27 
$50.27 
$50.27 
$50.27 


$44.75 
$41.53 
$42.94 
$41.05 
$42.19 
$41.45 
$45.05 
$42.46 
$42.97 
£42.92 
$47.33 
$46.09 
$55.17 
$44.22 


$48.20 . 


$42.97 


$42.77 


$49.22 
$48.64 
$47.44 
$42.79 
$41.22 
$42.49 
$52.00 
£42.25 
£44.05 


#435.12 
$52.02 
#40.58 


£61.23 
61.23 
$61.23 
$61.23 


$27.77 
#0.00 
$31.50 
$9.49 
#8.50 
$21.00 
$0.00 
0.00 
#0.00 
$0.00 
0.00 
$0.00 


$15.99 
$19.84 
$29.74 
$9.40 
$13.82 
$38.25 
$3.22 
$14.35 
$0.00 
£0.37 
$0.00 
$2.29 
$3.53 
$0.00 
$5.56 
$0.00 
$0.00 
$0.00 
$0.35 
$10.54 
$20.16 
$10.35 
sO. 17 
$0.00 
$8.09 
$3.41 


$09.00 
$0.00 
$9.00 


£0.00 
£0,00 
$0.00 
£0.00 


$63.22 
$50.27 
$50.27 
$50.27 

$50.27 
$50.27 
$50.27 


$60.74 
$61.37 
$72.68 
$50.45 
$56.01 
$79.79 
$48.27 
$56.81 
$42.97 
$43.29 
$47.35 
$48.38 
$58.70 
$44.22 
$53.76 
$42.97 
$42.77 
$49.22 
$48.99 
$57.98 
$62.95 
$51.57 
$42.66 
$52.00 
$50.54 
$47.46 


$45.12 
$52.02 
£40.58 


£61.23 
$61.25 
£61.23 
£61.23 


teen 


MSAAA 
MSABB 
MSACC 
MSADD 
MSFAA 
MSFRBB 
MSFCC 
MSFDD 
MSFEE 
MSMAA 
MSMEB 


‘MSMCC 


#i1.i2 
$10.60 

$9.96 
#10.79 
$12.29 
$11.34 
$11.06 
$11.06 
$12.29 
$12.29 
$10.79 
$11.06 


$8.20 
#8.20 
$8.20 
£8.29 
t8. 44 
$8.44 
$8.19 
$8.19 
$8.44 
#8.20 
$8.20 
$8.19 


‘$41.73 
$42.69 
£41.22 
$41.43 

| $42.09 

'$37.73 

$42.28 

' $42.28 

' $42.09 

'$42.18 

'$41.43 
$42.28 


$0.52 
$1.38 
$0.00 
$1.60 
$0.00 
$0.00 
#0.00 
$0.00 
$0.00 
$1 29 
$1.60 
$0.00 


$42.25 
$44.07 
$41.22 
$43.03 
$42.09 
£37.73 
$42.28 
$42.28 
$42.09 
$43.47 
$43.03 
$42.28 
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THIS DOCUMENT IS_ BEST 
QUALITY AVAILABLE. THE COPY 
FURNISHED TO DTIC CONTAINED 
A SIGNIFICANT NUMBER OF 
PAGES WHICH DO NOT 
REPRODUCE LEGIBLY. 


